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for  Stock  Hermetically  Sealed  Components 


i 


RCOF  CASE 


length  . 

. 1  25/64 

Width . . 

. 61/64 

Height 

. 1  13/32 

Mounting 

Screws  . 

. 4-40  FIL. 

Cutout  . 

. 7/8  DIa. 

Unit  Weight ... 

— . 1.5  01. 

MINIATURE  AUDIO 

UNITS... 

RCOF  CASE 

Tm 

He. 

Appllcatlan 

MIL 

Tip# 

Pri.  lap. 
Ohmt 

S#c.  Imp. 
Ohmt 

DC  in 
Pri.,  MA 

Retpenta 

±  2db.  (Cyc.) 

Max.  level 
db« 

Lift 

Price 

H-1 

Mike,  pickup,  line  to  grid 

TFIAIOYY 

50,200  CT,  500  CT*  50,000 

0 

50-10,000 

t  5 

$16.50 

H-2 

Mike  to  grid 

TFlAllYY 

82 

135,000 

50 

250-8,000 

4  21 

16.00 

H-3 

Single  plate  to  tingle  grid 

TF1A15YY 

15,000 

60,000 

0 

50-10,000 

+  6 

13.50 

H-4 

Single  plate  to  tingle  grid, 
DC  in  Pri. 

TF1A15YY 

15,000 

60,000 

4 

200-10.000 

+14 

13.50 

H-S 

Single  plate  to  P.P.  grids 

TF1A15YY 

15,000 

95,000.  CT 

0 

50-10,000 

+  5 

15.50 

H-t 

Single  plate  to  P.P.  grids, 
DC  In  Pri. 

TF1A15YY 

15,000 

95,000  split  4 

200-10,000 

+11 

16.00 

H-T 

Single  or  P.P.  plates  to  line 

TF1A13YY 

20,000  CT 

150/600 

4 

200-10,000 

+21 

16.50 

H-S 

Mixing  and  matching 

TF1A16YY 

150/600 

600  CT 

0 

50-10,000 

+  8 

15.50 

H-S 

82/41:1  Input  to  grid 

TFIAIOYY 

150 '600 

1  meg. 

0 

200-3,000  (4db.) 

+  10 

16.50 

H-10 

10:1  tingle  plate  to  tingle 
grid 

TF1A15YY 

10,000 

1  meg. 

0 

200-3,000  (4db.) 

+10 

15.00 

H-11 

Reactor 

TF1A20YY 

300  Henrlet-CS  DC,  50  Henrlet-3  Ma.  DC 

,  6,000  Ohms. 

12.00 

RC-SO  CASE 


Length  . 

. 1  5/8 

Width _ 

. 1  5/8 

Height  . 

. 2  5/16 

1  5/16 

Screws  . 

. #6-32 

Cutout  . 

. 1  1/2  Die. 

Unit  Weight  ... 

. -...8  OZ. 

SM  CASE 


Length  . 

_ 11/16 

Width . . 

. 1/2 

Height . 

. 29/32 

Screw . 

. 4-40  FIL. 

Unit  Weight . 

Th»  Imptdantt  roh'ngi  or* 
lUrod  In  ilondord  nonnor. 
Obvioutly,  o  trontforninr  will) 
0  15,000  ohm  primary  impod- 
one*  con  epoiot*  from  a  tub* 
roprotonfinp  o  Mure*  imp*d- 
one*  of  7700  ohmt,  otc.  In 
addition,  Irontlormori  con  b* 
uMd  for  oppllcollont  diflor- 
inp  contidorobly  from  IhoM 
thown,  koopinp  in  mind  that 
Impodonc*  rofio  li  contfonf. 
lowor  tourc*  Impodonc*  will 
improv*  rotponM  and  lovol 
rotinpt . . .  hipbor  Murt*  Im- 
podonc*  will  roduc*  fropwoncy 
ronp*  and  lovol  rotinp. 


COMPACT  AUDIO  UNITS. ..RC-50  CASE 


Type 

He. 

Appileatien 

MIL 

Type 

Pri.  Imp. 

Ohmt 

Sec.  Imp.  DC  In 
Ohmt  Pri.,  MA 

Retpente 

±  2dh.  (Cyc.) 

Max.  level 
dhm 

List 

Price 

H-20 

Single  plate  to  2  grids,  can 
alto  be  used  for  P.P.  plates 

TF1A15YY 

15,000  split 

80,000  Split  0 

30-20,000 

-M2 

$20.00 

H-21 

Single  plate  to  P.P.  grids, 

DC  in  Pri. 

TF1A15YY 

15,000 

80,000  split  8 

100-20,000 

+23 

23.00 

H22 

Single  plate  to  multiple  line 

TF1A13YY 

15,000 

50/200,  8 

125/500** 

50-20,000 

+23 

21.00 

H-2a 

P.P.  plates  to  multiple  line 

TF1A13YY 

30,000  split 

50/200,  8  30-20,000 

125/500**  BAL. 

+19 

20.00 

H-24 

Reactor 

TF1A20YY 

450  Hyt.-O  DC,  250  Hyt.-5  Me.  DC,  6000  ohmt . . . 

65  Hyt.-lO  Ma.  DC,  1500  ohms. 

15.00 

SUBMINIATURE  AUDIO  UNITS. ..SM  CASE 


Type 

Ne. 

Appileatien 

MIL 

Tyn 

Pri.  Imp. 

Ohmt 

Sec.  Imp. 
Ohmt 

DC  in  Retpente 

Pri.,  MA  2db.  (Cyc.) 

Max.  level 
dbm 

List 

Price 

H-M 

input  to  grid 

TFIAIOYY 

50*** 

62,500 

0  150-10,000 

+13 

$13.00 

M>$1 

Single  plate  to  tingle  grid, 
3:1 

TF1A15YY 

10,000 

90,000 

0  300-10,000 

+13 

13.00 

N-sa 

Single  plate  to  line 

TF1A13YY 

10,000**** 

200 

3  300-10,000 

+13 

13.00 

N-M 

Single  plate  to  low 
Impedance 

TF1A13YY 

30,000 

50 

1  300-10,000 

+15 

13.00 

N-SA 

Single  plate  to  low 
Impedance 

TF1A13YY 

100,000 

60 

.5  300-10,000 

+  6 

13.00 

N-3S 

Reactor 

TF1A20YY 

100  Hanriet-0  DC,  50  Henrlet-1  Ma.  DC,  4,400  ohms. 

11.00 

*  200  ohm  termination  can  be  uted  for  150  ohmt  or  250  ohmt,  500  ohm  termination  can  be  uted  for  600  ohmt. 

**  200  ohm  termination  can  be  uted  for  150  ohmt  or  250  ohmt,  125/500  ohm  termination  can  be  uted  for  150/600  ohmt. 
***  can  be  uted  with  hi|her  tource  Impedancet,  with  corretpondinf  reduction  In  frequency  range.  With  200  ohm  source, 
secondary  impedance  becomes  250,000  ohmt . . .  loaded  response  it  -4  db.  at  300  cycles. 

****can  be  uted  for  500  ohm  load . . .  25,000  ohm  primary  impedance  ...  1.5  Ma.  DC. 
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Top-level  news,  trends  and  market  interpretations 
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Fiberglas  cylinder  contains  helical  ontenna  integrally  molded  into  it,  is  strong,  high  gain,  weatherproof 

PULSE  GENERATOR  HAS  WIDE  CONTROL  RANGE,  by  W.  W.  Schroeder . .  .  136 
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“regular 


MARION  "re^Iars" 

In  addition  to  bninq  tb«  laiqMi  producnr  oi  Ruq- 
qndiznd  •lactiical  indicatinq  inttnimnnts,  Maiion 
hai  Mtvad  induttry  ioi  many  yaois  with  a  Una  oi 
untaalad  inttnimanta  foi  commaicial  applications. 
Thasa  instnimants  (Marion  "Raqulars")  hava  baan 
lalinad  thiouqh  tha  yaars  and  today  taiva  tha 
"blua  chipa"  oi  industry  in  tha  most  critical  opaia- 
tions. 

Tha  dasiqn  oi  thasa  instrumants  has  slayad  abraast 
oi  naw  mataiials  and  tha  latast  in  manuiacturinq 
mathods.  At  tha  soma  tima  thay  hava  ratainad  tha 
basic  simplicity  oi  Marion  hinctionat  dasiqn.  This, 
combinsd  with  an  aiiicisnt,  cost-conscious  manu- 
iacturinq  oiqanisation,  aiiotds  iinat  instrumants  at 
lowat  cost. 

Marion  “Raqulars*'  ora  salactad  by  tha  world's 
most  discrimtnatinq  monuiacturars  oi  tha  itnast 
alactronic  and  alactrical  aquipmant  as  a  basic 
major  componani  oi  thair  iinasl  products. 

Morion  Elactrical  Instrumant  Company 
401  Canal  Straat,  Manchastar.  N.  H.,  U.  S.  A. 
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ITS  magnetic  system 


Oi  tha  various  alemants  that  maica  up  an  electrical  instrumant,  perhaps 
tha  most  important  is  its  maqnatic  system.  Tha  strength,  uniformity 
and  stsbiUty  oi  the  maqnatic  held  determine  the  deqtea  oi  accuracy 
and  reliability  oi  tha  instrumant.  Hare  is  how  Marion  desiqn  provides 
a  maqnetic  structure  oi  qreat  strenqth,  uniiormity  and  stability,  and  at 
the  same  time  keeps  waiqht  and  cost  at  o  minimum : 


MAGNET 

All  Marion  maqnets  are  larqa,  weli-aqed, 
precisely  qround  Alnico  II  or  Alnico  V,  care- 
iuUy  checked  ior  maqnatic  uniiormity  and 
maximum  stable  enarqy. 


POLE  PIECES 

AH  Marion  instrumants  use  sintered  and 
annealed  hiqh -permeability,  full  soil-iron 
pole  pieces,  oi  the  type  employed  in  tha 
finest  oi  laboratory  instrumants 


MAGNET  ASSEMBLY 

The  pole  pieces  are  perma¬ 
nently  iastanad  to  tha  maq- 
nat  by  induction  solderinq. 
Sprinq  loaded  hxtures  iorca 
excess  solder  out  oi  the  seams, 
laavinq  a  thin  him  oi  qraat 
bond  strenqth  and  low  maq- 
natic  loss.  Final  separahon 
(A)  oi  pole  pieces  is  dona 
mfter  solderinq  operahon,  holdinq  qap  con¬ 
centricity  to  better  than  .001". 


CORE 

All  Marion  "Raqulars"  use  closely  machined 
soil-iron  cores  which  are  precisely  oriented 
in  tha  air  qap  by  tha  instrument  irama. 
(Thay  are  not  iiq  located). 


Thasa  maqnahc  systems  represent  a  simple,  honest  means  oi  providinq 
utriiorm  stable  maqnetic  hsids  ior  Marion  Indicatinq  Irutruments.  Thay 
never  include  laminations,  intricale  maqnetic  stampinqs  or  uncertain 
mechanical  assembly  oi  the  components  oi  the  maqnehc  system. 
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Wont  mors  information?  Um  post  cord  on  lost  poge. 


Niatch,  1953  — ELECTRONICS 


Where  every  detail  matters  •  •  • 


2.  jLt  the  high  speeds  encount¬ 
ered  with  turbo-jet  engines,  un¬ 
suspected  blade  resonances  can 
cause  serious  damage.  For  this 
reason  exhaustive  vibration  tests 
must  be  made,  and  the  source 
of  each  vibration  located. 
Leading  British  Aircraft  manu¬ 
facturers  rely  on  the  Muirhead- 
Pametrada  ^Vave  Analyser  — 
it  gives  them  NK^requency  and 
^mnplitude  vibration 

cohmonent  /omckly  ^d  accu- 
.j^at^^ari^Wtude  measurements 
"i^’reovjtr,  be  made  sub- 
s^rt^lly  indej^&i^dent  of  speed 
llttwq^ti^s.  Location  of  the 
'^^oufWtjfvTbl'JrtiQi^hen^hcc 
simply  a  matter  oT't'Omdating 
the  measured  frequency  wfCli 
known  engine  data. 


SEE  THE 

WAVE  ANALYSER 


AT  BOOTH 
4-804 


RADIO 

ENGINEERING 

SHOW 


GRAND  CENTRAL  PALACE 
NEW  YORK 


MAItCH  23td  2«h,  1933 


Vibration  Analysis  with  the  MUFRHEAD-PAMETRADA  IVAVE 


ANALYSER  at  Armstrong  SidJeley  works,  Coventry 


MUIRHEAD  &  CO..  LTD.,  BECKENHAM.  KENT.  ENGLAND 

PRECISION  ELECTRICAL  INSTRUMENT  MAKERS  A, 


ELECTRONICS  — Mopcfc,  1953 


Wont  more  infermotion?  Use  pojt  card  on  latt  page. 
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FIGURES  OF  THE  MONTH 


Year 

Previous 

Latest 

Year 

Previous 

Latest 

Ago 

Month 

Month 

Ago 

Month 

Month 

RECEIVER 

TV  AUDIENCE 

PRODUCTION 

(Source:  NBC  Research  Dept.)  Jan.  '52 

Dec.  '52 

Jan.  '53 

(Source;  RTMA) 

Dec.  '51 

Nov.  '52 

Dec.  '52 

Sets  in  Use-total _ 

15,777,000 

20,439,400 

21,234,100 

Television  sets . 

467,108 

780,486 

921,086-p 

Sets  in  Use-netw'kconn. 

14,931,100 

20,408,500 

21,136,900 

Home  sets . 

567,929 

389,853 

185  A5Q 

452,556-p 

Sets  in  Use-New  York. 

2,800,000 

3,230,000 

3,290,000 

271,507-p 

194,837-p 

Sets  in  Use— Los  Angeles 

1,090,000 

1,320,000 

1,375,000 

Portable  sets . 

78,056 

153,503 

Sets  in  Use— Chicago. . 

1,090,000 

1,325,000 

1,360,000 

Auto  sets  . 

222,115 

195,200 

406,258-p 

NETWORK  BILLINGS 

RECEIVER  SALES 

(Source:  Pub.  Info.  Bureau) 

Dec.  '51 

Nov.  '52 

Dec.  '52 

(Source:  RTMA) 

Television  sets,  units. . 
Radio  sets  (except  auto) 

Nov.  '52 
803,327 
486,800 

Dec.  '52 
1,049,770 
1,514,688 

AM/FM-ABC  . 

AM/FM-CBS . 

$3,300,219 

$5,278,508 

$1,697,014 

$4,343,307 

$2,612,761 

$5,419,533 

$2,172,485 

$4,073,971 

$2,856,714 

$5,717,800 

$1,980,316 

$4,370,265 

AM/FM-MBS  . 

AM/FM-NBC  . 

RECEIVING  TUBE  SALES 

A  * 

TV-ABC . 

TV-CBS . 

$1,980,145 

$4,736,368 

$1,368,552 

$6,525,176 

$1,331,588 

$7,088,506 

(Source:  RTMA) 

Dec.  '51 

Nov.  '52 

Dec.  '52 

TV-DuMont . 

$937,875 

$1,026,566 

$1,211,316 

Receiv.  tubes,  total  units 

28,000,471 

36,942,664 

43,220,393 

TV-NBC  . 

$6,592,673 

$7,957,417 

$7,830,806 

Receiving  tubes,  new  sets 

16,176,537 

25,898,849 

31,061^2 

Rec.  tubes,  replacement 
Receiving  tubes,  gov't.. 

7,117,041 

1,699,914 

8,568,037 

1,712,080 

8,771,035 

1,745,491 

EMPLOYMENT  AND  PAYROLLS 

Nov.  '52 

Receiving  tubes,  export 

3,006,979 

763,698 

1,641,975 

(Source:  Bur.  Labor  Statistics)  Nov.  '51 

Oct.  '52 

Picture  tubes,  to  mfrs. . 

371,751 

754,060 

852,501 

Prod,  workers,  electronic 

266,500 

306,700-r 

319,600-p 

Av.  wkly.  earnings,  elect. 

$64.72 

$68.18-r 

$68.18-p 

BROADCAST 

Av.  wkly.  earnings,  radio 

$61.25 

$63.79-r 

$63.35-p 

Av.  weekly  hours,  elect 

42.0 

41.8 

41.8-p 

STATIONS 

(Source;  FCC) 

Jan.  '52 

Dec.  '52 

Jan.  '53 

Av.  weekly  hours,  radio 

41.5 

41.1-r 

41.0-p 

TV  Stations  on  Air. . . . 

108 

129 

137 

STOCK  PRICE  AVERAGES 

TV  Stns  CPs— not  on  air 
TV  Stns-Applications  . 

0 

488 

144 

812 

177 

791 

(Source:  Standard  and  Poor's)  Jan.  '52 

?ec.  '52 

Jan.  '53 

Radio-TV  &  Electronics 

270.9 

322.7 

321.4 

AM  Stations  on  Air. . . 

2,331 

2,391 

2,399 

Radio  Broadcasters  . . . 

261.4 

304.4 

300  4 

AM  Stns  CPs— not  on  air 

75 

133 

130 

AM  Stns-Applications. 

311 

251 

246 

Year 

Quorterly  Figures 

Previous 

Lotest 

FM  Stations  on  Air . . . 

635 

616* 

612 

INDUSTRIAL 

Ago 

Quarter 

Quarter 

FM  Stns  CPs— not  on  air 
FM  Stns-Applications. 

13 

7 

14  , 
12 

15 

12 

EQUIPMENT  ORDERS 

3rd '52 

(Source:  NEMA) 

3rd  '51 

2nd  '52 

COMMUNICATION  AUTHORIZATIONS 

Dielectric  Heating  .... 
Induction  Heating  .... 

$210,000 

$4,060,000 

$510,000 

$2,410,000 

$320,000 

$1,760,000 

(Source;  FCC) 

Dec '51 

Nov.  '52 

Dec.  '52 

'  Welding  Control . 

$1,280,000 

$1,480,000 

$1,810,000 

Aeronautical  . 

30,370 

34,187 

34,600 

Other  Electronic  Control 

$720,000 

$1,020,000 

$920,000 

Marine  . 

33,914 

38,166 

38,422 

Police,  fire,  etc . 

Industrial  . 

10,161 

11,449 

11,956 

15,347 

12,098 

15,653 

INDUSTRIAL  TUBE 

SALES 

3rd  '52 

Land  Transportation  . . 

4,653 

5,427 

5,536 

(Source:  NEMA) 

3rd '51 

2nd  '52 

Amateur  . 

100,922 

117,069 

117,800 

Vacuum  (non-receiving) 

$8,420,000 

$12,110,000 

$10,580,000 

Cltiiens  Radio . 

749 

1,803 

1,858 

Gas  or  vapor . 

$2,620,000 

$3,150,000 

$2,950,000 

Disaster  . 

26 

87 

87 

Phototubes  . 

$270,000 

$480,000 

$570,000 

Experimental . 

452 

503 

500 

Magnetrons  and  velocity 

Common  carrier . 

835 

1,020 

1,023 

modulation  tubes  . . 

$3,740,000 

$9,830,000 

$8,500,000 

p-provisional;  r-revised;  e-e$timated 
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IRE  SHOW  STATISTICS 


MORE  engineers  and  exhibits  than  ever  before  will  be  at  .  .  . 

IRE  Show,  A  Preview  Of  Progress 


This  year's  convention  promises 
to  set  new  high  in  attendance, 
exhibits  and  technical  interest 

Year  after  year  the  national  con¬ 
vention  of  the  Institute  of  Radio- 
Engineers  has  grown  in  size  and 
scope.  It  has  become  a  leading  na¬ 
tional  event  for  the  electronics  in¬ 
dustry  commercially  as  well  as  tech¬ 
nically.  Despite  future  location 
problems,  its  continued  success  in 
all  phases  seems  assured. 

►  Progress — As  shown  in  the 
charts,  the  show  has  more  than 
doubled  in  size  in  the  last  five  years. 
This  year’s  meeting  promises  to 
break  all  previous  records  for  at¬ 
tendance  and  number  of  exhibits. 
Over  30,000  engineers  and  scien¬ 
tists  from  all  parts  of  the  world  are 
expected  to  attend.  More  than  400 
exhibits  by  companies  in  every 
facet  of  the  industry  will  be  dis¬ 
played,  representing  a  value  in 
equipment  alone  of  over  $10  million. 

Keeping  pace  with  the  growth  in 


attendance  and  exhibits,  the  techni¬ 
cal  scope  of  the  convention  has  also 
broadened  steadily.  This  year  a 
total  of  220  papers  will  be  presented 
during  the  43  sessions  and  9 
symposia  of  the  show.  In  1948 
about  140  papers  were  presented  in 
27  sessions. 

Highlight  of  the  technical  pro¬ 
gram  this  year  will  be  an  all-day 
seminar  on  “Acoustics  for  the  Radio 
Engineer”  and  9  symposia  organ¬ 
ized  by  professional  groups  of  IRE. 
The  complete  technical  program  for 
the  convention  appears  in  this  issue 
of  Electronics,  beginning  on  page 
454. 

►  Business — The  growth  of  the 
show  has  also  meant  increased  busi¬ 
ness  for  participating  manufactur¬ 
ers.  The  fact  that  companies  have 
continued  to  return  year  after  year, 
along  with  new  participants, 
vouches  for  its  commercial  value. 

Although  the  amount  of  actual 
orders  obtained  by  exhibitors  as  a 
direct  result  of  the  show  cannot 
be  accurately  determined,  some 


smaller  electronic  manufacturers 
have  indicated  that  as  much  as  50 
percent  of  their  total  annual  order 
volume  resulted  from  show  partici¬ 
pation.  Even  without  orders,  manu¬ 
facturers  have  found  the  convention 
to  be  of  substantial  institutional 
value  and  of  valuable  aid  in  locating 
available  engineering  talent. 

►  Future — Next  year’s  IRE  show 
will  be  held  at  the  Kingsbridge 
Armory  in  the  Bronx,  N.  Y.  if  the 
Bureau  of  Internal  Revenue  goes 
through  with  plans  to  take  over 
Grand  Central  Palace  for  office 
space.  It  is  considered  likely  that 
the  Bronx  may  also  be  the  show  site 
for  1955  although  Atlantic  City  is 
being  considered  for  that  year  if 
the  Bronx  location  proves  inade¬ 
quate. 

In  1956  it  is  expected  that  the 
mammoth  Columbus  Circle  Coli¬ 
seum  in  New  York  City  will  be  com¬ 
pleted  and  available  for  use.  If 
present  rate  of  growth  continues, 
the  1956  IRE  national  convention 
will  probably  need  the  space. 


TV  Broadcast  Industry 
Forecasts  Own  Growth 

Month  by  month  totals  for  post¬ 
freeze  stations  on  the  air  in 
1953  are  predicted 

Accompanying  bar  chart  showing 
the  probable  growth  of  post-freeze 
tv  stations  on  the  air  by  the  end 
of  1953  rests  squarely  upon  the 
shoulders  of  the  broadcasters  them¬ 
selves.  In  it,  some  119  post-freeze 
grantees  indicate  their  hoped-for 
starting  dates  (45  others  refused 
to  put  themselves  on  the  spot). 
Added  to  the  year-end  total  are  13 
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already  makint;  use  of  their  new 
post-freeze  grants. 

►  Red  Faces? — An  additional  25 
on  the  air  at  year’s  end  would  be  a 
source  more  for  rejoicinK  than  em- 


Crystals  'grown'  in  electric  fur¬ 
naces  still  too  small  for  ca¬ 
pacitors,  but  have  other  uses 

Although  military  research  funds 
have  not  yet  paid  off  in  freeing 
U.  S.  from  dependence  on  India 
for  natural  mica  splittings,  com¬ 
mercial  byproducts  of  the  research 
are  emerging.  This  means  that 
huge  electric  furnaces  for  growing 
mica  crystals  artificially  may  soon 
be  in  operation  without  government 
support. 

►  The  Mica  Business — Over  8,000,- 
000  pounds  of  mica  splittings  are 
imported  annually,  with  roughly  90 
percent  coming  from  India  and  the 
rest  from  Brazil,  at  an  average 
price  of  $1  a  pound.  The  largest 
sheets,  needed  for  mosaics  of  tv 
camera  tubes,  are  worth  up  to  ^500 
a  pound. 

Circle  and  punch  mica,  used 
chiefly  for  vacuum-tube  spacers, 
runs  about  18  cents  a  pound  for 
the  2,600,000  pounds  needed  annu¬ 
ally  by  the  tube  industry.  This 
grade  is  available  from  U.  S.  mica 


barrassment.  Reddest  faces  so  far 
are  those  of  the  uhf  transmitter 
manufacturer.s,  whose  production 
lines  have  not  quite  caught  up  with 
press  departments’  output. 


mines  and  can  also  be  made  syn¬ 
thetically,  though  at  about  twice 
the  price. 

Though  some  60,000  tons  of  scrap 
and  ground  mica  are  used  annually, 
availability  is  excellent  at  the  going 
rate  of  3  cents  a  pound.  For  elec¬ 
tric  furnaces  operating  at  30  cents 
a  pound,  synthetic  production  of 
this  grade  is  economical  only  as  a 
byproduct  of  sheet-growing. 

About  three-fourths  of  the  im¬ 
ported  splittings  go  into  built-up 
or  reconstituted  mica  worth  around 
$2  a  pound.  Here  synthetic  mica 
offers  the  best  possibilities. 

►  Reconstituted  Mica — Use  of 
.smaller  mica  pieces  and  elimination 
of  hand  splitting  are  the  chief  ad¬ 
vantages  of  a  relatively  new  process 
of  reforming  mica  into  large,  con¬ 
tinuous  .sheets.  The  mica  is  dis¬ 
integrated  by  beating  it  for  a 
minute  or  two  in  a  blender  half-full 
of  distilled  water,  and  the  sheet  is 
formed  by  pouring  the  mica  sus¬ 
pension  over  a  suction  filter.  After 
drying,  the  tiny  pieces  cohere  to 
give  a  mat  with  some  strength  and 
elasticity,  though  less  than  that  of 


natural  mica;  the  cohesion  is  be¬ 
lieved  due  to  electrostatic  charges. 
The  reconstituted  mica  flakes  can 
be  permanently  bonded  together  by 
hot-pressing  near  the  melting  point 
of  the  mica. 

With  synthetic  mica  flakes,  a 
lower-melting-point  synthetic  boron 
mica  can  be  mixed  in  and  heated 
just  above  its  fusion  temperature 
to  give  a  mica-bonded  mica  sheet. 
There  are  excellent  possibilities 
here  of  developing  an  automatic 
continuous  proce.ss  for  manufac¬ 
turing  a  high-temperature-resistant 
mica  .sheet  of  controlled  thickness 
for  capacitor  use. 

Community  Television 
Continues  To  Expand 

Despite  post-freeze  station  build¬ 
ing,  the  future  seems  bright  for 
community  antenna  operators.  Sys¬ 
tems  total  149  today  as  against  96 
half  a  year  ago;  26  new  .systems  are 
planned. 

An  estimated  70,000  to  85,000 
homes  receive  their  television  enter¬ 
tainment  via  cable,  with  the  viewers 
coughing  up  three-billion  dollars 
annually  in  service  charges.  Manu¬ 
facturer.s  can  thank  community  tv 
for  helping  sell  $17,500,000  worth 
of  .sets  in  otherwise  inaccessible 
communities.  Antenna  operators 
have  collected  $8,750,000  in  hook-up 
fees. 

Pennsylvania  is  still  the  center  of 
community  television,  with  53  sys¬ 
tems.  West  Virginia  has  23,  while 
California,  a  comparative  late¬ 
comer,  has  18  systems. 

►  Multiple  Owners — Reportedly 
only  half  the  antenna  operators  are 
making  a  profit  from  their  enter¬ 
prises  but  this  is  attributed  largely 
to  slipshod  business  methods.  The 
multiple-system  owner,  often 
backed  by  big-money  interests,  has 
made  his  appearance  on  the  scene. 
A  California  operator  has  a  chain 
of  five  .systems  while  a  Pennsylvan¬ 
ian  is  running  three. 

Very  ambitious  is  Jerrold  Elec¬ 
tronics,  backed  by  J.  H.  Whitney 
and  Co.,  large  New  York  investment 
house.  Jerrold  is  aiming  at  6,000 
subscribers  in  Williamsport,  Pa., 

(Continued  on  page  8) 
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550  TO  3800  MEGACYCUS 

vith  Sylvania  6BM6  Broadband  | 

Tunable  KLlfSTRONS 


Sylvania  now  offers  4  different  Klystron  types,  designed  for  external  cavity 
resonators  covering  a  frequency  range  from  550  to  6500  megacycles. 

Types  6BM6  and  6BL6  are  designed  for  CW  applications,  while  types 
5836  and  5837  may  also  be  used  in  pulse  modulated  oscillation. 

Sylvania  Klystrons  provide  continuous  tunable  output  over  wide  ranges 
oi  the  micro-wave  spectrum.  New  illustrated  catalog  gives  ccmiplete  spedll- 
cations.  Mail  the  coupon  for  your  copy  now. 

We  also  welcome  your  inquiries  regarding  the  designing  of  cavities  for 
various  types  of  circuits. 


Typical  Power  Output  vs.  Frequency  Characteristics 
For  Type  6BM6 

\  1  1  RESONATOR 

VOLTAGE 


MODE 


325  VOLTS 


300  VOLTS 


MOO 

nSQUBICY  (MSOACYCUS) 


IT 

Sylv«iii«  OrMlwcH  Imc. 

I^9t.  3I-100],  1740  Broadway 
N«w  Yoik  10.  N.  Y 

Please  send  me  new  catalog  describing  Sylvania's  line  of 
Reflex  Klystrons. 


blame. 


Street. 


Want  more  information?  Um  post  card  on  last  page. 
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and  a  second  system  is  under  con¬ 
struction  in  Fairmont,  W.  Va.  The 
Jerrold-Whitney  group  has  three 
additional  systems  in  the  planning 
stage.  Jerrold  also  runs  systems  in 
Walton,  N.  Y.,  Harlan,  Ky.  and 
Ventura,  N.  J. 

^Subscription  TV — Community 
antennas  and  pay-as-you-go  tele¬ 
vision  apparently  were  made  for 
each  other.  With  FCC  approval  the 
sticking  point  for  subscription  tv 
via  the  air  waves,  community  an¬ 
tenna  operators  are  free  to  dis¬ 
tribute  quality  programs  of  local 
origin  over  an  unused  channel  of 
their  wire  sy.stem  and  charge  by  the 
program. 

Telemeter  has  a  coin-box  system 
operating  in  Palm  Springs,  Calif. 
The  system  u.ses  Jerrold  7-channel 
equipment.  Telemeter  is  so  thrilled 
over  the  marriage  of  the  cable  and 
coin  box  that  they  have  now  gone 
in  for  manufacturing  components 
for  community-tv  systems  them¬ 
selves.  Since  turnabout  is  both  fair 
and  profitable  play,  Jerrold  is  ex¬ 
perimenting  with  a  .subscription 
television  system. 

^Boosters  and  Satellites — An  al¬ 
ternative  means  for  bringing  tele¬ 
vision  to  mountain-ringed  com¬ 
munities  is  the  booster  or  satellite 
plan.  A  booster  picks  up  a  tv  sig¬ 
nal  and  reradiates  it  on  the  same 
channel  with  vertical  polarization. 
Satellites  reradiate  the  signal  on  a 
different  frequency.  One  of  each  of 
these  systems  is  now  operating  ex¬ 
perimentally. 

Community  tv  manufacturers  an¬ 
nounce  that  they  are  ready  to  join 
in  booster  operation,  pointing  out 
that  satellite  operation  requires 
additional  channel  a.ssignments. 

►  Local  IIHF — Local  uhf  stations 
have  already  proved  a  boon  to  some 
community-tv  operators.  Take  the 
case  of  Shinshinny,  Pa. :  Interest  in 
community  tv  rose  in  this  moun¬ 
tain-ringed  community  only  after 
nearby  Wilkes-Barre  began  work 
on  its  uhf  outlet.  Community-tv 
manufacturers  state  that  special 
crystal-controlled  uhf-to-vhf  con¬ 
verters  designed  for  unattended 
operation  will  be  available  when 
system  operators  require  uhf 
reception. 


Paramount-ABC  Merger  Approved 


Split  decision  paves  way  for  the 
biggest  transaction  in  broad¬ 
casting  history 

Approval  by  the  Federal  Communi¬ 
cations  Commission  of  the  merger 
of  United  Paramount  Theaters,  Inc. 
and  the  American  Broadcasting 
Company  will  have  widespread 
effects  on  the  U.  S.  broadcasting 
business.  It  not  only  permits  the 
formation  of  a  new  broadcasting 
network  but  directly  affects  the 
operations  of  four  other  companies 
in  the  broadcasting  and  tv  manu¬ 
facturing  field.  The  full  effects  of 


the  merger  may  not  be  apparent  for 
some  time,  however. 

►  New  Network — The  new  network 
that  will  result  from  the  merger 
will  be  known  as  AB-PT,  Inc.  and 
will  have  assets  of  about  $150 
million  behind  it.  Its  formation 
involves  a  $25  million  stock  transac¬ 
tion,  the  biggest  in  the  history  of 
broadcasting. 

The  new  corporation  will  control 
five  tv  stations,  six  a-m  stations 
and  six  f-m  stations,  in  addition  to 
707  theaters  throughout  the  coun¬ 
try.  It  now  also  has  81  tv  stations 
and  353  radio  stations  as  affiliates. 


OPERATOR  in  freight-yard  control  tower  (left)  engoges  remote  cor-retorder  when 
speed  meter  (right)  warns  that  coupling  speed  is  unsafe  os  .  .  . 


Radar  Eases  Freight-Car  Jolts 


Unmanned  freight  cars  roll 
safely  down  grade  into  classifi¬ 
cation  yards 

Radar  speed  meter?,  familiar  haz¬ 
ard  to  highway  speeders,  help  in¬ 
sure  safe  automatic  freight 
handling  in  railroad  classification 
yards. 

Cars  are  pushed  over  a  rise  of 
ground  by  a  switch  engine  and  de¬ 
coupled,  rolling  by  gravity  into  clas¬ 
sification  tracks  where  trains  are 
made  up.  The  speed  meter  clocks 


the  rolling  cars,  warning  the  opera¬ 
tor  in  the  yard’s  control  tower  if 
their  speed  is  too  high  for  safe 
coupling.  The  operator  then  manip¬ 
ulates  remote  electronic  controls 
that  alow  the  car  by  engaging  re¬ 
tarders,  long  clamps  faced  with 
hard  rubber  that  squeeze  wheel 
flanges  against  the  track. 

►  Equipment — Operating  on  2,455 
me  in  one  of  the  industrial-medical- 
scientific  bands,  the  speed  meter 
works  on  the  Doppler  (frequency- 

(Continued  on  page  10) 
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THE  MOST  EFFECTIVE  CAPACITORS 
FOR  R-F  NOISE  SUPPRESSION • 


Thru-pass  capacitors  are  a  new  Sprague 
development  for  use  in  radio  interference  reduc¬ 
tion  in  communication  and  radar  equipment. 

•  Thru-Pass  Capacitors  not  only  reduce  to  a  negli¬ 
gible  value  the  effect  of  external  connection  inductance 
to  a  capacitor  but  they  also  have  a  minimum  length  of 
internal  path  for  radio  interference  currents.  Their  per- 
Jormance  is  closer  to  that  of  a  theoretically  ideal  capacitor 
than  that  of  any  other  paper  capacitor! 

•  Electrically,  Thru-Pass  Capacitors  are  three-termi¬ 
nal  feed-thru  devices  which  are  connected  in  a  circuit 
in  a  manner  similar  to  a  low  pass  filter;  the  tab  or  lead 
terminals  are  connected  in  series  with  the  circuit  being 
filtered  while  the  case  is  grounded. 

•  The  threaded-neck  mounting  on  Type  102P  and 
103P  Subminiature  Thru-Pass  Capacitors  is  designed 
to  give  a  firm  metallic  contact  with  the  mounting  sur¬ 
face  over  a  closed  path  encircling  the  feed-thru  conduc¬ 
tor  and  to  eliminate  unwanted  contact  resistance  so 
that  the  theoretical  effectiveness  of  these  new  units  is 
realized  in  practice.  The  milled  flats  on  the  threads 
help  ensure  vibration-proof  mounting  since  the  capac¬ 
itors  cannot  rotate  if  mounted  in  a  flatted  opening 
instead  of  the  usual  circular  hole. 

•  Type  102P  and  103P  Capacitors  are  all  hermeti¬ 
cally  encased.  Glass-to-metal  solder-seal  terminals  are 


employed  in  order  to  assure  positive  protection  against 
severe  atmospheric  conditions. 

•  Both  types  are  impregnated  with  Vitamin  Q, 
Sprague’s  exclusive  inert  synthetic  impregnant,  in  or¬ 
der  to  provide  maximum  insulation  resistance  and 
minimum  capacitance  change  with  temperature.  Type 
102P  units  are  processed  for-55®C  to  -1-85®C  opera¬ 
tion  while  Type  103P  units  have  their  top  operating 

I  temperature  extended  to  +125®C. 

•  Engineering  Bulletin  215  gives  full  details  and 
standard  ratings.  Write  on  your  business  letterhead 
for  your  copy  to  Sprague  Electric  Co.,  35  Marshall  St., 
North  Adams,  Massachusetts. 
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TYPCS  I02P  AND  103P  5  AMPERE  THRU-PASS  CAPACITORS 
SHOWING  CHOICE  OF  LEAD  OR  TAR  TERMINALS 


WORLD’S  LARGEST  CAPACITOR  MANUFACTURER 


■XPORT  DIVISION  I  CARLS  SPRIXDIV,  NORTH  ADAMS.  MASS. 

"THRU  PASS"  AND  VITAMIN  "Q"  ARE  SPRAGUE  TRADEMARKS. 


$«•  yt  of  Hi*  I.R.E.  Show — Ro«tli«  1-410  R  1-412 


ELECTRONICS  — Morcfc,  J953 


Want  more  information?  Use  post  card  on  last  page. 
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change)  rather  than  the  pulse  prin¬ 
ciple.  The  transmitter  consists  of 
a  single  2C40  ‘lighthouse'  triode 
operating  as  a  fixed-frequency  cav¬ 
ity  oscillator.  Output  is  nominally 
4.5  watts  c-w,  delivered  to  two  half¬ 
wave  dipoles  fed  in  phase. 

Equipment  costs  approximately 
$1,000  when  used  in  conjunction 
with  a  graphical  recorder. 

►  Use — Radar  speed  checking  is 
used  by  the  Southern  Railway  Sys¬ 
tem  in  the  John  Servier  Yard, 
Knoxville,  Tenn.  and  in  Ernest  Nor¬ 
ris  Yard,  Birmingham,  Ala.  An¬ 
other  user  is  the  New  York,  New 
Haven  and  Hartford  Railroad. 

Speed  checking  by  Doppler  radar 
is  used  extensively  on  highways. 
Two  well-known  users  are  the  Con¬ 
necticut  and  Maryland  State  Police, 
with  installations  on  the  Merritt 
Parkway  and  Washington-Balti- 
more  Boulevard. 


Radioactive  Tracers 
Check  Germanium 

Minute  traces  of  foreign  ele¬ 
ments  are  measurable  for  re¬ 
search  in  transistors 

One  of  the  most  exacting  processes 
involved  in  the  manufacture  of 
transistors  is  the  control  of  the 
amount  of  impurities  in  the  semi¬ 
conductors  used.  The  usual  tech¬ 
nique  is  to  refine  the  material  well 
beyond  the  required  value  and  then 
to  add  appropriate  and  controlled 
amounts  of  the  desired  impurities. 

Production  is  limited  by  diffi¬ 
culty  of  determining  when  the 
super-pure  state  has  been  reached. 
A  method  for  achieving  this  type 
of  measurement  to  one  part  in  one 
hundred  million  has  been  developed 
at  Sylvania  by  George  Morrison  of 
the  Radiochemical  Laboratory  at 
Bayside,  New  York. 

►  Method — A  sample  whose  purity 
is  to  be  determined  is  sent  to 
Brookhaven  National  Laboratories, 
where  it  is  placed  in  a  reactor  and 
thereby  subjected  to  radiation.  The 
sample  becomes  hot  by  a  measurable 


amount  proportional,  among  other 
things,  to  the  percentage  of  im¬ 
purities  present.  It  is  thus  possible 
to  calculate  the  degree  of  impurity 
with  extreme  accuracy. 

The  technique  has  proved  suc¬ 
cessful  in  preparing  germanium 
samples  with  arsenic  impurities. 
Other  vehicles  and  impurities  may 
be  studied  in  the  same  manner. 


Safety-of-Life-at-Sea 
Radio  Equipment  Ready 

New  aids  to  save  lives  were  pro¬ 
vided  for  under  the  International 
Convention  on  Safety  of  Life  at 
Sea,  London,  1948.  With  the  final 
ratification  (Electronics,  p  10, 
Mar.  1962)  of  this  Convention,  four 
years  later,  FCC  quickly  set  up 
specifications  for  fulfilling  the  elec¬ 
tronic  requirements.  In  less  than 
two  months  American  manufactur¬ 
ers  came  up  with  prototypes. 

►  The  Equipment — The  provision 
that  newly  certified  ships  beginning 
Nov.  19,  1952  must  carry  certain 
main  or  auxiliary  radiotelegraph 
equipment  may  mean  a  bit  of  extra 
change  for  a  good  many  small  and 
big  manufacturers.  Lifeboat  port¬ 
able  radiotelegraph  equipment,  on 
the  other  hand,  is  so  radically  new 
as  to  require  complete  redesign  and 
may  be  attempted  by  only  a  handful 
of  those  in  the  field.  FCC  will  await 
type  approval  of  commercial  equip¬ 
ment  before  specifying  a  compli¬ 
ance  date. 

Among  the  features  required  of 
the  new  lifeboat  radio  design  are 
ability  to  send  or  receive  on  two 
distress-frequency  bands — 492  to 
508  kc  and  8,240  to  8,800  kc.  Trans¬ 
missions  are  modulated  with  an 
800-cycle  tone  and  the  receiver  can 
be  adjusted  for  tone  or  continuous- 
wave  signals. 

►  Autoalarm  and  SOS — A  hand 
generator  supplies  all  power  and  an 
automatic  keying  device  must  be 
provided  to  send  the  international 
autoalarm  signal  (12  dashes  in  one 
minute)  followed  by  SOS  on  500  kc. 
When  switched  to  the  8,364-kc  posi¬ 
tion,  the  automatic  keyer  must  send 


RCA  version  of  on  outomotic  trans¬ 
mitter-receiver  unit  required  in  life¬ 
boats  of  Americon-flog  ships 


SOS  and  a  30-sec  dash  for  direction 
finding  by  rescue  craft.  Other  re¬ 
quirements  include  a  collapsible 
aluminum-rod  antenna  and  ground 
wire  with  sinker. 


Electronic  Plants 
Are  Safer  Now 

Injury  frequency  dropped  as 
the  industry  made  progress  in 
safety 

Despite  higher  production  and  em¬ 
ployment,  work  injuries  in  radio-tv, 
tube  and  communications  equip¬ 
ment  plants  have  declined  sig¬ 
nificantly  since  1949,  reflecting  the 
increasing  efforts  of  manufacturers 
to  make  their  factories  safer  places 
in  which  to  work. 

The  number  of  injuries  per  mil¬ 
lion-employee-hours  worked  de¬ 
clined  to  4.3  in  the  first  six  months 
of  1952  (latest  reported  period) 
compared  to  a  high  of  5.3  in  1950 
when  there  were  almost  50,000  less 
employees.  With  about  12  million 
employee-work-hours  clocked  in  the 
industry  every  week,  this  decline 
has  meant  an  average  of  12  less 
injuries  every  week. 

►  Trend — As  is  shown  in  the  chart, 
the  decline  in  disabling  work  in¬ 
juries,  which  are  any  injuries 
occurring  in  the  course  of  employ- 

(Contiflued  on  page  14) 
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announcing 
the  Centralab 


"imsss" 


Need  popular- taper, 
standard -shaft  controls 
in  a  hurry? 


Then  see  next  2  pages 


► 


V 


These  up-to-the-minute  Centruluh 

You  can  count  on  prompt  delivery  from  Centralob's  wide  variety 


Quick  delivery  plus  these 
features  make  the  Model  2 
Express  the  control  for  YOU 


e  ratitlanca  rqngai  I/2  megohm  and  1 
megohm  ±  J0% 

*  taper:  Audio,  Ccntralab  C2 

*  wottag*  rating:  watt 

*  veltaga  rating:  Tested  to  withstand 
1000  volts  rms 

*  marking:  Control  stamped  with  Cen- 
tralab  part  number,  resistance  and  taper; 
shaft  stamped  with  shaft  number  (Ex¬ 
cept  Number  1) 

*  bashing:  V4”  long  from  mounting  sur¬ 
face.  —  32  NEF  thd. 

*  switch:  Single-pole,  single-throw,  rated 
5  amps  at  123  volts  a-c.  UNDER¬ 
WRITERS  APPROVED. 

*  hew  to  order:  Specify  Centralab  Express 
radiohm,  maximum  resistance  desired 
(either  V2  of  1  meg.)  shaft  length  de¬ 
sired  by  number  and/or  length  FMS. 
Specify  quantity. 


Available  in  Vi  and  1  megohm  valuesoeomeet  75% 
of  requirements  for  switch-type  controls 

HERE’S  big  nc*ws!  Centralab’s  newc-st  —  the  Model  2  Express  Control  —  is 
just  what  manufacturers  needing  controls  on  extremely  short  notice  have 
always  wanted.  Uniejue  time-saving  feature  simplifies  shaft  assembly  require¬ 
ments  —  control  shaus  fit  all  standard  RTMA  split-knurled  and  certain  spring- 
type  push-on  knobs. 

Shafts  and  controls  are  carried  in  stock  at  our  plants.  When  your  order  is 
received,  desired  shafts  are  staked  dirc-ctly  to  controls.  Complete  assembly 
arrives  in  your  plant  in  just  a  few  days.  To  help  you  plan  .  .  .  Centralab  will 
even  tell  you  approximate  delivery  time  in  hours  from  the  date  your  order  is 
received. 

The  new  Express  is  available  in  two  values :  ^  and  1  megohm,  audio  taper 
(C2)  with  SPST  a-c  line  switch.  These  two  values  meet  75%  of  the  reejuire- 
ments  for  switch-type  controls.  Talk  about  versatility!  Flat  shafts  are  stocked 
separately  in  14  lengths  ranging  from  mounting  surface  to  2^*  fms  in 
increments  of 

Think  what  this  range  plus  quick  delivery  can  do  to  solve  your  immediate 
production  requirements  I  Quickest  way  to  get  started  is  to  check  Bulletin 
42'163  in  coupon. 


G>ntrols  keep  you  ghegd  on  AM-FM-TV 


of  standard  and  custom  controls  to  meet  commercial  and 
government  requirements 

New  Model  2  Express  plus  these  Centralab  “reliables’*  —  Models  1  and  2  Radiohms  (plain 
or  switch  type,  plain  or  dual  concentric  shafts)  and  newly  announced  Compentrol  —  meet 
today’s  demand  for  smaller  size  . . .  extra  quality. 


i  il 


Tf 


J.. 


Centralab  Model  2  Radiohm 
Control  —  Left,  single  unit 
plain  type,  untapped ;  right, 
twin  unit  plain  type,  untapped. 
Both  with  single  shafts. 


Centralab  Model  2  Radiobm 
Control  —  control  shown  is  a 
single  unit  switch  type,  tapped. 
Control  has  single  shaft.  Wall 
size  adds  extra  versatility. 


NEW  Compentrol 


— a  volume  control  with 
the  built-in  printed  elec¬ 
tronic  circuit. 

Gives  high  fidelity  bass  and 
treble  tone  response  at  low 
volume  level.  Furnished  in 
Vi  and  1  meg  plain  or  switch 
types.  No  insertion  loss  — 
no  additional  amplification 
required.  For  complete  data 
check  No. -12-182  in  coupon. 


Centralab's  Model  1 

— miniature  variable  resis¬ 
tors  —  world’s  smallest 
volume  control. 

...  no  bi^er  than  a  dime . . . 
available  in  Standard  or  Hi- 
torque  types — with  or  without 
on-off  switch.  Also  with  slot — 
front  or  rear — for  screw-driver 
adjustment.  Hi-torque  units 
hold  settings  under  conditions 
of  vibration  or  shock.  Ideal  for 
hearing  aids.  Check  No.  42-1)8 
on  coupon. 


tf 


Centralab  Model  2  Radiohm 
Control — this  control  is  a  twin 
unit  switch  type,  untapped.  It 
has  a  single  shaft.  Check  42-8) 
for  data  on  these  model  2’s. 


Centralab  Model  2  Radiohm. 
Left,  twin  unit  plain  type,  front 
section  tapped ;  Right,  twin  unit 
switch  type,  rear-section  tapped. 
Concentric  shafts. 


MILITARY  TYPES  ...  If  you  use  types  RV2A  or  RV2B, 
Model  2  variable  resistors  on  your  next  military  order  — 
there’s  no  prior  contract  approval  or  waivers  required.  They 
meet  JAN-R-9‘I,  characteristic  U  requirements. 

Bv  nturn  mail . . .  wc'ff  ba  happy  ta  tend  you  complata  information  — 
tapar  curvot,  phytical  dimaniions,  anginaaring  ipacificationi  an  all  con¬ 
trols  illurtratud.  Monufocturori  lamplat  an  roQuoit.  Uta  handy  coupon. 

See  Us  at  the  I.R.i.  Show.  Booths  No.  2-403-404. 

Cen^alab 

A  Division  at  Globo-Union  Inc. 

Milwoukoo  1,  Wisconsin 

In  Canada,  635  Quoon  Stroot  East,  Toronto,  Ontario 


CENTRALAB  Div.  Globo-Union  Inc. 

914  East  K*»t*  Awnuo,  Milwouli**  I,  Wisconsin 

□  No.  42-85;  □  42-158;  □  42-182;  □  42-163.  Please  send  the  bul¬ 
letins  I've  chMked.  □  I'd  also  tike  a  copy  of  Centralab's  latest  stock 
catalog  No.  28,  including  more  chan  470  neu'  items  designed  for  tbo 
fast-changing  electronic  6eld. 
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merit  which  makes  the  injured 
worker  unable  to  perform  his  regu¬ 
lar  duties,  has  not  been  a  steady 
decline  in  the  last  four  years. 

With  the  outbreak  of  the  Korean 
War  in  1950,  the  injury  rate  rose 
to  its  highest  point  during  the 
period.  One  main  factor  contribu¬ 
ting  to  the  rise  that  year  was  the 
relatively  sudden  demand  for  pro¬ 
duction  increases  brought  about  by 
defense  needs  and  tv  scare  buying. 
Employment  and  overtime  hours 
rose  suddenly  and  accidents  climbed 
as  work  fatigue  increased. 

►  Progress — Electronic  manufac¬ 
turers  see  many  reasons  for  the 
downward  trend  in  the  injury  fre¬ 
quency  rate.  Labor  unions  as  well 
as  manufacturers  emphasized  the 
safety  factor  and  safety  engineer¬ 
ing  became  a  regular  part  of  the 
production  plans  of  many  firms. 

Other  overall  factors  such  as 
mechanization,  better  lighting  and 
better  facilities  have  contributed 
to  the  decline.  Electronic  manufac¬ 
turers  have  found  that  such  safety 
progress  pays  off  not  only  in  higher 
employee  morale  but  in  higher  pro¬ 
duction  and  lower  insurance  rates. 

►  Future — Electronic  manufac¬ 
turers  are  continuing  to  improve 
plant  safety  conditions  and  are  far 
ahead  of  many  other  industries  in 
this  respect. 

Recently  the  television-radio  di¬ 
vision  of  Westinghouse  established 
an  all-time  safety  record  for  the 
entire  electrical  equipment  industry 
when  15,040,000  employee-working- 
hours  went  by  without  a  lost-time 
accident.  With  safety  engineering 
and  modern  construction  increasing 
in  the  industry,  more  new  safety 
records  may  well  be  in  the  making. 


Radio-TV  Firms  Add  Other  Lines 


Diversification  trend  acceler¬ 
ates  as  manufacturers  continue 
to  broaden  their  activities 

Diversification  is  not  new  to  many 
raido-tv  manufacturers.  Compan¬ 
ies  in  the  field  manufacture  prod¬ 
ucts  ranging  from  sporting  goods 
to  bathroom  fixtures.  But  in  recent 
months  the  trend  to  other  lines 
has  accelerated  and  important  set 
manufacturers  have  entered  other 
product  fields. 

Stabilization  is  one  of  the  reasons 
for  these  moves  and  indications  are 
that  the  trend  will  continue  at  an 
even  faster  pace  in  the  future. 

►  New  Fields — RCA  is  the  most 
recent  of  the  major  companies  to 
move  into  new  lines.  It  began  with 
air  conditioners  last  year  and  then 
moved  into  the  electric  range  field. 
Now  it  is  rumored  that  the  com¬ 
pany  will  market  washing  machines 
under  its  diversification  plans. 

Admiral  has  also  recently  entered 
more  heavily  into  appliances.  The 
firm  has  announced  plans  to  manu¬ 
facture  and  sell  a  line  of  air  condi¬ 
tioners  and  home  freezers  in  1953. 
It  has  been  in  the  refrigerator  and 
range  business  for  some  years  and 
has  also  made  a  line  of  dehumidi¬ 
fiers.  With  the  new  product  addi¬ 
tions,  the  company  expects  to  double 
the  sales  of  its  home  appliance 
division  this  year. 

►  Why? — Probably  the  basic  rea¬ 
son  why  radio-tv  companies  have 
entered  new  fields  was  best  stated 
by  one  manufacturer  who  bluntly 
answered — “To  make  more  money.” 
Other  reasons  for  the  trend  seem 
to  lie  in  the  radio-tv  business  itself. 
Its  tremendous  growth  since  the 
war  has  given  radio-tv  companies 
the  capital  to  make  acquisitions.  In 
addition,  its  close  association  with 
other  products  through  common 
wholesalers  and  dealers,  especially 
in  appliance  lines,  has  made  the 
moves  easier. 

The  seasonal  nature  of  the  radio¬ 
tv  business  has  also  been  respons¬ 
ible  for  diversification.  Manu¬ 


facturers  have  found  that  one  of 
the  best  ways  to  combat  the  drop 
in  radio-tv  sales  in  the  summer  and 
stabilize  their  sales  is  to  have 
another  line  of  products  to  sell 
that  are  in  season.  Home  appliances 
have  met  this  need  successfully  and 
this  is  the  field  most  radio-tv 
companies  have  entered. 

Another  very  significant  rea¬ 
son  for  the  diversification  trend 
was  recently  stated  by  R.  D.  Sir- 
agusa,  president  of  Admiral  “In 
marketing  generally,  and  in  the 
marketing  of  consumer  durables 
particularly,  brand  names  are  be¬ 
coming  more  and  more  important. 
To  establish  a  brand  among  the  top 
sellers  requires  increasingly  large 
outlays  for  demand  creation  in  the 
form  of  advertising  and  promotion. 
This  also  automatically  means  that 
successful  companies  will  tend  to 
have  a  family  of  related  products 
so  that  the  advertising  and  promo¬ 
tion  investment  made  for  the  brand 
will  be  spread  over  more  units.” 

Radiation  Instrument 
Industry  Grows 

Radiation  instrument  industry, 
virtually  non-existent  in  1946,  had 
an  annual  business  of  $20  million  in 
1952  and  employed  more  than  2,400 
persons,  according  to  a  survey  by 
the  U.  S.  Atomic  Energy  Commis¬ 
sion.  Seven  companies  account  for 
about  50  percent  of  the  industry’s 
activity. 

Growth  of  the  new  industry  has 
paralleled  development  of  the  na¬ 
tion’s  atomic  energy  program  since 
early  1947,  when  the  AEG  adopted 
a  policy  of  encouraging  its  operat¬ 
ing  contractors  to  procure  radia¬ 
tion  instruments  from  commercial 
manufacturers. 

►  Market — The  survey  shows  an 
expanding  market  for  radiation  in¬ 
struments  outside  of  the  AEC  pro¬ 
gram  as  well  as  within  it.  Military 
agencies  of  the  government  now 
provide  about  50  percent  of  the 

(Continued  on  page  16) 
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SHOCK  »  VIBRA TiON 


NEWS 


HERE’S  THE  SECRET 


The  new  Type  7630  and  Type  7640  ALL-METL  Barrymounls 
have  been  specifically  designed  to  eliminate  loss  of  efficiency  due  to 
damper  packing.  Previous  wire-mesh  unit  vibration  isolators  ex¬ 
hibited  a  definite  loss  of  damping  efficiency  after  a  period  in  actual 
service,  because  the  wire-mesh  damper  tended  to  park.  These  new 
unit  Harrymounts  have  eliminated  this  diffirulty,  because  the  load- 
l>earing  spring  returns  the  damper  to  its  normal  position  on 
every  cycle. 

•  Very  light  weight  —  helps  you  reduce  the  weight  of 

mounted  equipment. 

•  Hex  top  —  simplifies  your  installation  problems. 

•  High  isolation  efficiency  —  meets  latest  government 

specifications  (JAN-C-172A,  etc.)  —  gives  your  equip¬ 
ment  maximum  protection. 

•  Ruggedized  —  to  meet  the  shock-test  requirements  of 

military  specifications. 

•  Operates  over  a  wide  range  of  temperatures  —  ideal  for 

guided-missile  or  jet  installations. 

Compare  these  unit  isolators  with  any  others  —  by  making 
your  own  tests,  or  on  the  basis  of  full  details  contained  in  Harry 
Product  Bulletin  531.  Your  free  copy  will  be  mailed  on  request. 

See  these  new  isolators  in  action,  and  discuss  their  applications 
with  us,  at  the  New  York  I.R.E.  Show. 

i  thi  B  a  R  R  V  CORP. 

^  707  PlEASAMT  ST.,  WATERTOWN  72.  KRASSACHUSETTS^ 

**  SALIS  RIMISINTATIVIS  IN 

Attanl*  IrtHnnf  Clilw>»  a«»»lnS  DaWi  Dayta*  Dalwrtt  U*  Awgalat  Mlwmaylh  Haw  ra*b 
SMMalaMa  Pkaanfai  SatSaHat  St.  U«la  San  FfondMa  SaatHa  Tatanta  WaaMni|taa 
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Industrial  TV  Monitors  Production 


INDUSTRY  REPORT— Continued 


total  market,  the  AEG  and  its  prin¬ 
cipal  contractors  provide  about  30 
percent  and  the  remainder  is  ac¬ 
counted  for  by  private  industry, 
universities,  hospitals  and  research 
institutes,  civil  defense,  export  and 
uranium-ore  prospecting. 

More  than  50  patents  in  the  held 
are  owned  by  the  U.  S.  and  held  by 
the  AEG.  A  total  of  51  non-ex¬ 
clusive,  royalty-free  licenses  have 
been  granted  on  these  patents. 

US  Drops  Suit 
Against  Set  Makers 

Gonvened  last  January,  a  New 
York  Gity  grand  jury  failed  to  turn 
up  evidence  of  “the  use  of  force, 
strong-arm  tactics  or  activities  of 
a  similar  punitive  nature”  by  the 
radio-tv  industry.  As  a  result, 
James  P.  McGranery,  now  ex- At¬ 
torney  General,  dropped  the  Gov¬ 
ernment’s  criminal  anti-trust  suit 
which  involved  many  major  radio 
and  tv  manufacturers. 

McGranery  stated  it  was  now  the 
Government’s  opinion  that  a  civil 
anti-trust  suit  would  get  “whatever 
restraints  may  exist  in  the  indus¬ 
try”,  and  that’s  where  the  matter 
rests  at  the  moment. 


Electronic  watchdog  keeps  an 
eye  on  products  ranging  from 
oysters  to  sugar  cane 

Glosed-circuit  television  systems 
for  industrial  applications  involve 
a  number  of  compact,  specialized 
units  permitting  centralized  control 
or  for  watching  processes  too  dan¬ 
gerous  for  visual  Observation.  Uses 
range  from  watching  boiler-water 
level  gages  and  smoke  stacks  in 
power  plants,  to  underwater  inspec¬ 
tion  of  dock  pilings  and  wharves. 

Remington-Rand  and  RGA  color 
systems  are  being  used  in  medical 
schools  to  permit  a  large  number 
of  students  to  look  over  a  surgeon’s 
shoulder  while  he  operates. 

A  stereoscopic  tv  system  devel¬ 
oped  by  UuMont  is  being  used  at 
Argonne  National  Laboratory  to 
observe  work  with  radioactive  ma¬ 
terials.  Another  three-dimensional 
.system,  made  by  the  Fenjohn  Photo 
&  Equipment  Go.,  is  being  used  by 
the  Maryland  Fisheries  Commission 
to  study  oyster  beds. 

A  sy.stem  of  mirrors  in.stalled  in  a 


Waialua,  Hawaii  sugar  plantation 
was  an  ingenious  idea  for  continu¬ 
ously  checking  the  progress  of 
sugar  cane  along  the  conveyors. 
However,  it  didn’t  work  because  of 
vibration,  dirt  and  spray. 

►  Electronics  to  the  Rescue — The 
need  for  close  control  of  volume 
and  speed  was  so  great  that  this 
plantation,  as  well  as  another  at 
Ewa,  are  installing  closed-circuit 
television  systems  at  a  cost  of 
$7,500  apiece.  Cameras  can  be  so 
mounted  and  protected  from  dirt 
and  spray  that  they  will  give  a 
picture  of  the  cane  moving  me¬ 
chanically  from  cleaning  plant  to 
grinding  machinery.  A  coaxial  ca¬ 
ble  .system  will  relay  this  informa¬ 
tion  from  the  cameras  to  a  tv  re¬ 
ceiver  at  the  control  center. 

►  Equipment  Requirements— Since 
most  industrial  television  equip¬ 
ment  is  operated  by  unskilled  per¬ 
sonnel,  adjustments  and  controls 
must  be  kept  at  a  minimum.  For 
the  same  reason  a  minimum  of 

(Continued  on  page  18) 


Closed-Circuit  TV  Brings  Meter  Readings  to  Last-Row  Students 

Schools  ore  potential  market  for  industrial  television  systems.  In  this  physics  lecture  hall  at  Cornell  University,  Professor  Guy 
E.  Grantham  is  holding  a  light-meter  in  front  of  the  RCA  camera.  Resulting  image  of  meter  scale  fills  entire  screens  of  two 
21 -inch  television  receivers  watched  by  students.  Camera  can  also  be  aimed  into  microscopes  and  cloud  chambers  to  show 
phenomena  that  would  otherwise  be  visible  to  only  one  person  at  a  time 


16 


March,  1953  — ELECTRONICS 


\ 


Type  1803-A 
Vacuum-Tube 
Voltmeter 

a 

Quality  Instrument 
at  Low  Cost 


Th«  Type  1803-A  Vacuum-Tub*  VoItm«t«r  fills  tlia 
iM*d  for  an  easily  operated  instrument,  of  adequate  rang*  and 
accuracy,  selling  at  a  price  within  modest  laboratory  budgets. 

This  instrument  is  a  standard  vacuum-tube  voltmeter 
devoid  of  frills:  it  has  no  d-c  or  ohm  scales,  but  is  a  $uptrior 
a-c  voltmeter.  It  will  measure  voltages  between  0.1  and  160 
volts  to  a  basic  accuracy  of  3%  and  at  ftrequencies  up  to  100 
megacycles.  With  the  accessory  lyp*  1803-P3  Multiplier 
attached  to  the  probe,  the  voltmeter  rang*  is  extended  to 
1600  volts  over  a  60  Me.  rang*. 

This  voltmeter  is  small  and  light  in  weight,  has  a  com¬ 
pletely  shielded  probe,  a  single  xero  adjustment  for  all  five 
ranges  and  an  intemaljMwer  supply  operating  from  ordinary 
60W  cycle,  a-c  lines.  For  greatest  accuracy,  there  are  four 
meter  scales  covering  the  complete  0  to  150  volt  ranM  Ttw 
cabinet  is  of  welded,  neayy  gaum  aluminum  with  rubber  feet 
for  either  vertical  or  horixontaf  positioning. 

SKcmunoNS 

Accwscy— 3%  qf  fitll  seals  for  nnuooidtU  voltage  on  all 
ranpss,  oubjeet  to  froquoney  eorroetion  abov*  SO  Me.  g, 
(Correetion  chart  tuppliod) 

lupiit  lapsiMn  —  7.7  megohm*  tn  parallel  with  approxi-  ^ 
mately  10  mm/,'  the  parallel  reeietanee  inereaeee  at 
higher  frequeneiee  ^ 

Nssr— i05  to  Its  volte  or  tlO  to  tSO  volte,  a-e,  S0~S0  eyelee 
UccsMsrlsi  SmUsU-  TVps  t7i-MB  Plug,  Mir  of  SO-ineh  test  j{ 
leads,  and  two  alligator  elipe  tofaeuitate  eomteetion* 
Masnlsss-  ( Width)  7%*  (Height)  ll%x (Depth)  tPAe inehee  m, 
M  Wsiclit— pounde 

Tips  1MS-A  Vschs-TAs  VdMsr _ $156  Q 

Tips  llOI-fS  'ss-FrapMcr  MsMpisr ...  $21 


•V''* 


Ths  Input  voltags  li  rsctinsd 
by  one  taction  ol  the  twin  diode 
tbe  d-c  potted  on  to  the 
grid  of  0  triode  In  one  orn  of 
a  bolonced  amplifier  circuit. 
The  other,  "Inactive'*,  diode 
boloncet  the  effects  of  contact 
potenliol  of  the  Input  diode. 
The  bolonced  amplifier  circuit 
Insures  minimum  s-SHt  in  coflbro- 
Ifon  with  line  voltage  changes. 

e 


GENERAL' RADIO  Company 


Cwmhridg*  Massachusetts,  USA 


AHmMmmm  Milan  »  CmM  fit— nil »  Ditidli  Cmfmtgrt 
Datada  juhitlan  it  Daaada  Mtaitlan  *  DiataHiaa  Malan 
frgfMUcv  Malanit rnfaamaif  Mmmimit ♦  Oai$ar  Camaian 
impadaaaa  Brid§aa  it  MadaiaMm  Malan  it  OaaiMatan 
Variamit  Li§ld  Malan  it  Ma^akaumalan  it  Mataa  Camlnia 
Maiaa  Malan  it  NaO  Dalaalaat  it  fnaiaiam  Capmailan 
Falaa  Oamaraltrtit  Btfaal  Oamaralanit  KifcriXgw  Malartit  SinAaaaafaait  Waaa  FMara 
U-M-F  Mamaarim$  B^aipaaaal  it  F*T  VaUatalata  it  Warn  Antiyatrt  it  Falaaiaaapaa 
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maintenance  should  be  required. 

A  portable  unit  made  by  the 
Diamond  Power  Specialty  Co.,  with 
camera,  power  supply  and  receiver, 
weighs  less  than  150  pounds.  Cam¬ 
era  units  are  being  made  that  meas¬ 
ure  leas  than  8  by  4  by  4  inches. 
A  mount  for  this  camera  made  by 
the  General  Precision  Laboratory 
permits  remote  viewing  with  con¬ 
trol  of  camera  angle,  focus  and  lens 
opening  from  the  viewing  point. 


48  49  50  “SI  "SZ  ’51 


THERE  ore  9  million  f-m  sets  in  use 
and  .  .  . 

F-M  Radio  Catches 
Its  Second  Wind 

Despite  a  decline  in  production 
there  is  still  plenty  of  life  in 
the  field 

Production  of  frequency-modula¬ 
tion  radio  sets  has  decreased  in  the 
past  two  year.«  but  dollar  volume  is 
still  significant  and  the  field  repre¬ 
sents  a  thriving  busine.ss  for  some 
manufacturers.  In  some  areas 
where  tv’s  popularity  gave  f-m  a 
temporary  setback  there  are  signs 
that  it  is  catching  its  second  wind. 

►  Trend  -As  shown  in  the  chart, 
there  is  a  total  of  9  million  f-m  sets 
in  use  in  the  U.  S.  In  1950,  the 
banner  year  for  f-m,  over  2.2  mil¬ 
lion  units  were  produced.  In 
1952,  total  output  stood  at  600,000. 

Table  models  were  by  far  the 
largest  sellers  during  1952,  accord¬ 


ing  to  leading  producers.  Units 
with  f-m  only  have  virtually  disap¬ 
peared  from  the  market  and  the 
number  of  tv  sets  with  f-m  included 
has  also  declined  markedly.  In 
1950  over  760,000  tv  seta  with  f-m 
were  produced.  In  1952,  the  num¬ 
ber  had  dropped  to  about  88,000. 

Still,  f-m  dollar  volume  was  size¬ 
able  in  1952  despite  lower  produc¬ 
tion.  With  an  estimated  average 
retail  price  for  f-m/a-m  units  of 
about  |65,  last  year’s  output  meant 
a  dollar  volume  of  over  $32  million 
and  represented  more  than  26  per¬ 
cent  of  the  total  dollar  volume  of 
home  radio  sales  in  1952. 

►  Companies — Big  reason  why 
some  radio  manufacturers  are  do¬ 


Company  Patent 

Assignment  agreements  are 
universally  used,  but  differ 
greatly  in  details 

A  DETAILED  study  of  patent  prac¬ 
tices  in  48  major  corporations,  11 
of  which  are  active  in  the  elec¬ 
tronics  field,  was  made  recently  by 
the  National  Indu.strial  Confer¬ 
ence  Board.  Forty-three  of  these 
firms  require  some  or  all  of  their 
employees  to  sign  patent-releasing 
agreements  as  a  condition  of  em¬ 
ployment  and  two  of  the  re¬ 
mainder  have  unwritten  under¬ 
standings. 

►  Who  Signs — Research  and  engi¬ 
neering  employees  are  almost  uni¬ 
versally  required  to  sign  patent 
agreements,  since  they  are  the 
most  likely  to  make  patentable  in¬ 
ventions  of  interest  to  the  com¬ 
pany.  In  19  companies,  executives 
and  supervi.sors  must  also  sign  up. 
Ten  companies  require  all  their 
employees  to  sign. 

►  Duration  of  Agreement — With 
33  firms,  the  agreement  expires  at 
the  termination  of  employment. 
Obligations  which  are  part  of  the 
agreement  generally  continue, 
however.  This  insures  availability 
of  the  former  employee  to  execute 


ing  more  f-m  business  is  that  there 
are  fewer  manufacturers  concen¬ 
trating  on  the  market  and  sharing 
in  the  dollar  volume.  In  1949  about 
50  companies  were  producing 
f-m/a-m  table  models,  the  volume 
seller  in  the  field,  while  last  year 
there  were  less  than  25  of  the  radio 
manufacturers  making  the  com¬ 
bination  units. 

Zenith,  a  major  producer  in  the 
field,  reports  that  its  f-m  sales  have 
been  the  biggest  in  history.  They 
have  brought  out  a  greater  variety 
of  f-m  models  for  1953.  It  is  re¬ 
ported  that  General  Electric  also 
plans  to  go  more  heavily  into  the 
field  this  year.  In  addition,  f-m 
station  activity,  despite  some  set¬ 
backs,  has  increased. 


Policies  Surveyed 

necessary  papers  and  perform 
other  actions  involved  in  securing 
patents  for  inventions  made  dur¬ 
ing  his  employment. 

With  10  firms,  the  assignments 
bind  the  employees  completely  for 
6  months  to  2  years  after  termina¬ 
tion  of  employment.  This  is  based 
on  the  premise  that  subsequent  in¬ 
ventions  could  have  been  con¬ 
ceived  or  developed  during  em¬ 
ployment. 

►  Pay  for  Patent.s — Although  en¬ 
gineers  are  often  hired  specifically 
to  invent,  nominal  extra  compen¬ 
sation  is  often  made  for  success¬ 
ful  patents,  chiefly  as  a  means  of 
boosting  morale  by  giving  formal 
recognition  of  achievement.  Sev¬ 
enteen  firms  give  a  fixed  amount 
per  invention;  one  pays  $150,  six 
pay  $100,  six  pay  $50  and  four  pay 
$1  (the  latter  more  in  the  nature 
of  a  legal  consideration).  Eleven 
companies  give  salary  increases  to 
prolific  inventors.  A  few  share 
royalties  with  the  inventor  when 
licenses  are  issued  under  the  pat¬ 
ent. 

Special  cash  awards  for  the  best 
invention  of  the  year,  for  the 
best  in  5  years,  or  for  every  50 
inventions,  are  made  by  some 

(Continued  on  poge  20) 
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FREQUENCY 


HIGH  VOLTAGE 


LO\M  CURRENT  k 


LOW  VOLTAGE 


AND  CONTROU 


Model  2000S 


SORENSEN  ISOTRONIC  AC  LINE  REGULATORS 
ARE  YOUR  BEST  CHOICE  FOR  PERFORMANCE  PLUS  ECONOMY 


OTHER 

SORENSEN 

ISOTRONIC  PRODUCTS 
INCLUDE: 

NOBATRONS 

(loW'VolUcc,  hich-carrtnt  DC  Snpplict) 

B-NOBATRONS 

(hich-TolUp*.  low-carrtnt  DC  SappliM) 
NOBATRON-RANGERS 

<fall-ranK*-Tarisblc  DC  Sapplia) 

FREOl'ENCY  CHANCERS 
SATURABLE  CORE  REACTORS 

VARIABLE  AUTO- 
TRANSFORMERS 


The  man  who  aaes  instruments 
likes  Sorensen  AC  Line  Regulators 
because  of  regulation  accuracy,  clean 
waveform,  insensitivity  to  frequency 
fluctuation,  load  range. 

The  man  who  maintains  instru¬ 
ments  likes  Sorensen  AC  Line  Regu¬ 
lators  because  of  circuit  simplicity, 
conservatively  rated  tubes  (only  3 
in  all),  built-in  ability  to  deliver 


trouble-free  performance  for  months 
on  end. 

The  man  who  pays  for  instruments 
likes  Sorensen  AC  Line  Regulators 
because  of  reasonable  price  and  the 
fact  that  there  are  no  extras  for  in¬ 
stallation  and  special  wiring. 

The  man  who  designs  instruments 
likes  Sorensen  AC  Line  Regulators 
because  they  are  ideal  for  incorpora¬ 
tion  as  reliable  components. 

SPECIFICATIONS 


Models  available 
(number*  indicate 
VA  rapacities ) 
150S 
2S0S 

500S  (-2S  also) 
lOOOS  (-2S  also) 

3000S  (-2S  also) 
5000S  (-2S  also) 
lOOOOS  (-28  also) 
15000-28 


Input  95-130  VAC,  Ip, 50-60^,  190-260  VAC  in  ‘‘-28”  model* 
Output  ~  IIS  VAC  ^5%;  230  VAC  in  ”-2S”  sncdch 

Regulation  against  line  or  load  j 

arruracy  _ ~ _  I 

Distortion  2%  -  3%  maximum  | 

P.  F.  range  Down  to  0.7  { 

Load  range  0  to  full  load  I 

Miscellaneous  Models  1508,  2508,  5008,  10008,  50008,  100008,  and 
i  15000-28  are  *elf<ontained.  Cabinet*  available  I 

for  other*.  I 

R^ularion  accuracy  0.01%, ToaT  range  0  -  1000  VA,  output  115  VACl 
^5%.  other  characteristics  similar  to  those  given  above.  j 


*  I80TRONIC=Regulation  and  control  of  voltage, 

current,  power,  and  frequency  by  electronic  means. 

\  for  Complete  Information  Write  —  " 

80REN8EN  &  COMPANY,  INC. 

375  Fairfield  Ave.  Stamford  1,  Conn. 
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firms;  these  are  usually  $500  or 
less,  but  can  ko  up  to  $5,000. 

►  Releasing  Rights — Only  8  com¬ 
panies  do  not  release  rights  to  un¬ 
wanted  inventions.  On  the  other 
hand,  2  actually  help  the  employee 
to  obtain  his  own  patent  when 
they  don’t  want  it.  Some  assign¬ 
ment  agreements  contain  an  auto¬ 
matic  release  clause  so  all  rights 
revert  to  the  employee  if  the  pat¬ 
ent  is  not  prosecuted  by  the  com¬ 
pany  within  a  specified  time  in¬ 
terval  after  complete  disclosure, 
such  as  9  months. 


Financial  Roundup 

Profit  reports,  security  offerings 
and  sales,  and  mergers  were  made 
or  planned  by  many  companies  in 
the  electronics  industry  during  the 
past  month. 

Profits  of  six  companies  in  the 
field  indicate  that  1952  business 
was  good: 

Company  t9SX  Net  Troflt  1951 

AT&T  1319,760,000  $279,266,365 

Avco  11,028,927  10,089,2H 

B«ndix  Aviation  15,295,169  11,818,60ii 

Emerson  Hadio  2,262,555  3,592,397 

Ma^avox*  1,546,024  687,795 

W.  L.  Maxson  526,494  524,012 

•6  months  report 

►  Security  Transactions — Sylvania 
Electric  filed  two  registrations  with 
the  SEC  covering  550,000  shares  of 
its  $7.50  common  stock  and  $20 
million  of  sinking  fund  debentures 
due  in  1978.  Net  proceeds  of  the 
stock  sale  are  expected  to  total  over 
$19  million.  About  $15  million  of 
these  proceeds  will  be  used  for  bank 
reduction.  The  proceeds  of  the  de¬ 
benture  sale  will  be  used  for  capital 
expenditures.  The  company  plans 
further  plant  and  equipment  addi¬ 
tions  and  improvements  with  an 
estimated  total  cost  of  over  $16 
million. 

Video,  Inc.  offered  69,725  shares 
of  5  percent  cumulative  convertible 
preferred  stock  at  par  “as  specula¬ 
tion’’.  Proceeds  are  to  be  used  for 
general  corporate  purposes  includ¬ 
ing  debt  payment,  purchase  of 
equipment  and  working  capital.  The 
company  operates  a  community 
antenna  system  in  Pennsylvania. 

RCA  has  sold  another  $25  million 
of  31-percent  promissory  notes  due 
May  1,  1977,  to  New  York  Life  In¬ 


surance  Co.  and  another  investor. 
This  borrowing  brings  to  $30  mil¬ 
lion  the  total  taken  down  under  a 
$50  million  agreement  set  up  in 
1952.  The  company  will  borrow 
the  rest  before  July  1,  1953.  The 
proceeds  will  be  used  for  working 
capital  and  for  general  corporate 
purposes,  including  financing  of  its 
defense  business. 

Sangamo  Electric  Co.  has  sold 
$3,750,000  of  3J  percent  promissory 
notes  due  Jan.  1,  1968  to  New  York 
Life  Insurance  Co.  The  company 
has  also  borrowed  $5.6  million  from 
4  banks.  All  but  610,000  will  be 
used  to  pay  off  bank  loans  and  other 
debt.  This  balance  will  be  added 
to  working  capital. 

►  Mergers — Emerson  Radio  has 
abandoned  its  merger  plans  with 
Webster-Chicago  because  of  diffi¬ 
culties  that  arose  within  the  stock 
structure  of  the  Webster-Chicago 
Company, 


Before,  half  the  new  tv-produc¬ 
tion-line  workers  quit  within  3 
months;  now  90  percent  stay  on 

To  MAKE  new  employees  feel  at 
home  during  the  critical  starting 
period,  Olympic  Radio  &  Television 
uses  ‘sponsors’  chosen  for  their 
ability  to  get  along  with  people. 
Each  department  has  one  or  more 


Sponsor,  at  left,  shows  newly-hired  em¬ 
ployee  how  to  punch  time  clock,  tokes 
him  to  cloak  room  and  other  facilities 


Defense  Sparks 
College  Research 

Eighty  percent  of  electronics  re¬ 
search  in  colleges  and  universities 
is  for  national  defense,  with  more 
than  half  the  effort  concentrated 
in  eight  schools.  Unused  research 
facilities  amount  to  about  one- 
third  total  capacity.  A  survey  by 
the  Engineering  College  Research 
Council  reveals  425  faculty  mem¬ 
bers  in  150  schools  eager  to  do 
such  research  if  given  resources. 

►  Statistics — Encompassing  20,000 
qualified  faculty  members  in  513 
schools,  the  survey  showed  12,700 
now  active  in  research  of  all 
kinds.  Electronics  represents  6.3 
percent  of  all  college  research  and 
10.2  percent  of  college  defense  re¬ 
search.  Faculty  qualified  for  elec¬ 
tronics  research  numbers  1,032, 
with  625  now  active. 


sponsors,  identified  by  distinctive 
blue  buttons. 

►  How  Sponsors  Serve — When  an 
employee  is  hired  by  the  personnel 
department,  a  sponsor  is  called  in 
to  meet  the  new  arrival.  The  two 
then  take  an  informal  orientation 
tour  through  the  plant  on  the  way 
to  the  assigned  department.  There 
the  sponsor  introduces  the  new¬ 
comer  to  the  foreman,  shop  steward, 
supervisor  and  fellow  employees.  He 
then  explains  and  shows  employee 
facilities  for  rest  periods,  lunch, 
coffee,  purchase  of  company  prod¬ 
ucts  at  discounts,  smoking,  and  any¬ 
thing  else  about  which  questions 
are  asked.  This  usually  takes  only 
a  few  hours  of  the  sponsor’s  day. 
Contacts  thereafter  are  generally 
during  rest  and  lunch  periods, 
when  the  sponsor  asks  how  things 
are  going  and  encourages  ques¬ 
tions. 

After  15  days  of  work  the  new 
employee  has  an  informal  meeting 
with  a  top  official  in  the  plant,  and 

(Continued  on  poge  22) 
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IN  MIUIONS  OF 


RHODE  ISLAND 

/hsuk^iV/re 


COME  TO  RHODE  ISLAND  FOR  YOUR 
INSULATED  WIRE  REQUIREMENTS. 

QUALITY:  Rhode  Island  Insulated  Wire  is  proven 
best  every  day  in  millions  of  products  for 
factory,  field  and  home. 

PERSONALIZED  SERVICE:  Rhode  Island  maintains 
branch  offices  with  factory  trained  personnel 
in  every  section  of  the  country. 

RESEARCH:  Complete  research  facilities  at  your 
disposal  for  the  development  of  specialized  wires. 

Write  today  for  illustrated  catalog. 


We'll  see  you  at  the  I.R.E.  Show.  Booth  4-703 


RHODE  ISLAND  INSULATED  WIRE  CO 

50  Burnham  Avenue,  Cranston,  Rhode  Island 
National  Sales  Offices:  624  South  Michigan  Avenue,  Chicago,  Illinois  •  HArrison  7-6050 
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Blue-buttoned  sponsor  Anthony  Mo- 
rono  is  inspector  in  mochine  shop. 
Foremen  and  supervisors  ore  never 
used  as  sponsors 


is  encouraged  to  come  to  the  front 
office  for  advice  whenever  he  wishes. 
The  official  is  usually  Benno  Bor- 
diga,  director  of  manufacturing, 
who  initiated  the  sponsor  system, 

►  Company  Benefits — Whereas  200 
people  were  formerly  hired  to  get 
100  permanently,  now  only  110  need 
be  hired.  Reducing  new-employee 
turnover  in  this  way  during  the 
critical  first  three  months  boosts 
the  number  of  fully-skilled  produc¬ 
tion-line  workers  in  the  plant  and 
thereby  boosts  output.  Along  with 
this  comes  a  real  saving  in  plant 
overhead,  because  each  lost  worker 
represents  an  average  loss  of  one 
week’s  salary  invested  in  training. 


Air  Force  Global  Radio 
Network  Takes  Form 

Worldwide  communications  net¬ 
work  for  ground-to-air  and  ground- 
to-ground  contact  with  any  Air 
h'orce  base  in  the  world  took  an¬ 
other  step  forward  when  Westing- 
house  announced  the  delivery  of 
$3,376,000  worth  of  radio  trans¬ 
mitters  for  the  project. 

The  transmitters  have  a  fre¬ 
quency  range  of  2,000  kilocycles  to 
30,000  kilocycles.  They  are  equipped 
to  handle  telegraph  code  signals  of 
600  words  a  minute,  voice  communi¬ 
cation,  and  radiotelegraphy  by  key 
or  teletype. 


White  Mountain 
TV  Station  Proposed 

In  the  30’8,  the  late  John  Shepard 
III  built  a  fabulous  structure  atop 
Mount  Washington,  New  Hamp¬ 
shire  to  house  an  f-m  broadcast 
station  that  spread  Yankee  Net¬ 
work  programs  from  Massachusetts 
to  the  province  of  Quebec.  Self- 
contained,  with  enough  food,  diesel 
fuel  and  supplies  to  last  from  Sep¬ 
tember  until  May,  the  unit  boasted 
a  water  well  nearly  1,200  feet  deep. 

►  Worst  Weather — Characterized 
as  having  “the  worst  weather  in 
the  world”,  the  6,288-foot  mountain 
has  recorded  peak  gusts  in  excess 
of  200  miles  an  hour  and  tempera¬ 
tures  near  60  below.  The  antenna, 
mounted  on  a  60-foot  pole  supported 
by  a  heavy  fabricated  base,  com¬ 
prised  heavy,  copper-plated  truck¬ 
spring  assemblies.  These  were 
necessary  because  of  the  tons  of 
ice  that  frequently  accumulated. 

Although  FCC  rule  changes  killed 
off  the  f-m  venture,  the  buildings 
and  tower  remain.  Recently  a  hardy 
group  proposed  to  spend  nearly  a 
half  million  dollars  to  establish  a 
television  station  in  this  inhos¬ 
pitable  atmosphere.  First  year 
operating  costs  are  estimated  at 
$400,000,  but  revenue  is  expected 
to  be  $460,000. 

►  The  Venturesome — Principals 
are:  president,  Horace  Hildreth, 


Unusual  TV  DX 

Typical  fringe-area  test  pattern 
snapped  atop  Mt.  Washington,  N.  H. 
(6,288  feet)  shows  that  the  new  Mont¬ 
real,  Canada  station  puts  in  a  good 
signal  150  miles  away.  However,  pro¬ 
gram  reception  on  the  famous  peak 
is  complicated  by  interference  (shown 
as  venetian-blind  pattern  here)  from 
New  York  City  station  285  miles 
away! 


former  governor  of  Maine  and  sta¬ 
tion  owner;  John  Guider,  Maine 
and  New  Hampshire  broadcast 
operator;  Tyrone  Corp,  of  Pitts¬ 
burgh,  Pa. ;  Kennebec  Broadcasting 
Co.  of  Waterville,  Me.;  Granite 
State  Network  with  several  a-m 
and  f-m  stations  in  New  Hamp¬ 
shire. 

How  soon  the  new  station  can 
begin  serving  the  many  little  com¬ 
munities  of  northern  New  England 
that  haven’t  even  decent  a-m  recep¬ 
tion  i.sn’t  yet  known.  FCC  must 
first  hold  hearings  because  the  fa¬ 
cilities  reque.sted  (Channel  8)  are 
assigned  to  Lewiston,  Me.,  where 
there  are  two  other  applicants. 


Remotes  Extend 
Airways  VHF  Range 

Transmitters  and  receivers  at 
Scranton  and  Philadelphia  ex¬ 
tend  N.  Y.  control  to  175  miles 

Reliable  voice  communications  on 
regular  CAA  vhf  frequencies  have 
been  extended  from  New  York  ter¬ 
minals  by  means  of  two  remote 
relay  stations  along  the  heavily- 
traveled  Chicago  and  Washington 
routes.  Located  at  Scranton  and 
Philadelphia,  Pennsylvania,  these 
stations  increase  the  effective  range 
of  control  to  176  miles  as  compared 
to  60  miles  formerly  possible  with 
equipment  installed  at  Douglaston 
(Long  Island),  New  York. 

A  combination  of  factors  made 
the  addition  of  the  new  facilities 
necessary.  Speed  and  frequency  of 
flights  have  increased  substantially 
in  the  past  four  years.  LaGuardia 
and  Idlewild  traffic  was  further  in¬ 
creased  by  the  closing  of  Newark 
Airport  in  1962.  This  step-up  of 
activity  has  greatly  increased  the 
demand  on  communications  equip¬ 
ment,  especially  when  aircraft 
arrive  under  instrument  flight  con¬ 
ditions. 

►  Equipment — Each  of  the  new 
installations  consists  of  remote- 
controlled  60-watt  transmitters 
operating  on  a  dozen  standard 

(Continued  on  page  24) 
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The  Cleveland  Container  Company 
^  originates  and  is  now  producing  for 
*  the  electronic  and  electrical  industries  .  .  . 


Tofkrlta  Tubing  in  tottgruund, 
•nlargud  to  show  dotoil. 


ANOTHER  first/ 

I 


TORKRITE 


A  few  of  many 
ADVANTAGES: 

TORKRITE'S  re-cycling  ability  is 
unmatched. 


CimilTE*  [[  INHRNUK  THREADED  AND  EMBOSSED  EBBING. 

TORQUE  AND  STRIPPING  PROBLEMS  ARE  NOW  ELIMINATED! 


After  a  maximum  diameter  core 
has  been  re-cycled  in  a  given  form 
a  reasonable  number  of  times,  a 
minimum  diameter  core  can  be 
inserted  and  measured  at  1"  oz. 
approximately. 

TORKRITE  has  no  hole  nor  perfo¬ 
rations  through  the  tube  wall.  This 
eliminates  possibility  of  cement 
leakage  locking  the  cores. 

TORKRITE  allows  use  of  lower 
torque  as  it  is  completely  inde¬ 
pendent  of  stripping  pressure. 

With  TORKRITE  torque  does  not 
increase  after  winding,  as  the 
heavier  wall  will  not  tend  to  col¬ 
lapse  and  bind  the  core. 

Available  in  lengths  Va"  to  SVt" 
to  fit  a  Va-2B  core. 

★  ★  ★ 

See  our  Exhibit  #2-309 
at  the  Radio  Engineering 
Show  in  New  York  City, 
March  23-26. 

★  ★  ★ 


Electronic  engineers  find  that  TORKRITE,  this  newly  de¬ 
signed  and  constructed  Coil  Form,  has  definite  advantages 
over  all  other  types  requiring  the  use  of  threaded  cores. 

TORKRITE  is  one  of  the  many  items  of  CLEVELITE  ...  a 
complete  line  of  tubing  for  coil  forms,  collars,  bushings, 
spacers,  tubes  and  other  items. 

CLEVELITE  has  long  been  giving  continuous  satisfaction 
because  of  its  dependable  performance,  uniformity  and 
close  tolerances. 

Consult  our  Research  and  Engineering  Laboratory.  It  is 
at  your  service. 


WHY  PAY  MORE?  FOR  THE  BEST  .  .  .  CALL  CLEVELAND! 

*  Rtg.  U.  $.  Pot  Oft. 


%CLEVELAMDCOHTAIMER(S 

•aOf  BAKBIRTON  AVI.  CLIVliANO  2,  ONIO 

PlANTt  AND  SAIIS  OfWOlS  t  ,  Cfcif  N. V ,  l.imifc.n,  M 

AMAtIVl  OlVIllON  u»  Ownlmnd,  OM» 

CANAMAN  PIANT: 


RfPRrSfNTAnVfS 

N(W  TOOK  AHA  R.V  MUttAV,  M4  CtNTOAl  AVI,  f  AtT  OOAMOI.  N.  A 
NIWfNOlANO  l.lKTTMafWtCO.*llAMUf  W.WtiTHAATfOOO.COMN. 
ONCAOO  AHA  nAinC  TgOiMO  tAin  tni  N  OAVINttWOO  am.  CMCAOO 


ELECTRONICS  — Mofcfc,  J953 


Wont  mofo  iofornialion?  Us*  post  cord  on  lost  pogo. 


23 


•3^ 


INDUSTRY  REPORT — Continued 


channels  in  the  vicinity  of  120 
megacycles.  Both  the  transmitters 
and  associated  receivers  may  be 
operated  remotely  from  New  York. 

Similar  relay  extensions  have 
been  installed  at  Seattle  and  Chi¬ 
cago,  and  it  is  probable  that  as  air 
traffic  at  other  busy  terminals  in- 
crea.se8  more  will  be  added  to  the 
list.  With  the  Philadelphia  station, 
it  is  now  possible  for  a  plane  to 
pass  from  Wa.shington  control  to 
New  York  control  without  losing 
vhf  contact. 


TV  Tubes  for  Rent 

Klystrons  for  uhf  tv  transmis¬ 
sion  will  be  leased  to  stations 
on  an  hours-of-use  basis 

Now  in  production.  General  Elec¬ 
tric’s  high  power  klystrons  for  uhf 
tv  transmission  will  not,  at  least 
initially,  be  for  sale.  Instead,  they 
will  be  leased  to  station  operators, 
who  will  pay  per  hour  of  usage. 

The  fee  provides  the  operator 
with  three  tubes,  two  in  operation 
and  a  spare.  W’hen  a  tube  gets  old 
and  weary  it  is  replaced  by  a  new 
one  at  no  cost  to  the  station. 

Equipment  manufacturers  will 
pay  GE  for  the  right  to  build  sta¬ 
tion  equipment  using  the  new 
klystrons. 

First  of  the  GE  klystrons  is  a 
tube  having  a  maximum  output 
power  rating  of  15  kw. 


Electronic  'Watcher' 
Heightens  Train  Safety 

Installed  on  Erie  track,  pickup 
coil  identifies  train,  flashes 
signal  to  dispatcher's  office 

Weatherproof  coils  between  Erie 
RR’s  tracks  at  Waterboro,  N.  Y., 
are  activated  by  approaching  trains ; 
coils  carried  under  the  trains  cause 
a  dip  in  the  wayside  oscillator  out¬ 
put,  the  dip  being  at  the  frequency 


a  particular  train’s  coil  is  tuned  to. 

The  dip  causes  a  coded  signal  to 
be  sent  by  carrier  transmission, 
superimposed  on  existing  lines,  to 
the  Salamanca  dispatcher’s  office, 
22  miles  away,  where  a  buzzer  sig¬ 
nals  the  operator.  A  light  identify¬ 
ing  the  train  flashes  on,  and  the 
train’s  passage  and  time  is  re¬ 
corded  automatically. 

►  Improved  System — A  similar  sys¬ 
tem  has  also  been  installed  permit¬ 
ting  the  dispatcher  at  Salamanca 
to  set  the  block  signals  at  Water¬ 
boro,  and  indications  of  the  signal 
position  are  flashed  back  to  the 
office.  The  entire  arrangement  is 
built  along  ‘fail-safe’  principles. 

The  electronic  gear  is  housed  in 
an  unattended  concrete  shed  at  the 
track’s  side,  and  included  is  an 
automatic  emergency  battery  power 
supply. 

►  Anti-collisio n — The  track 
equipped  with  the  new  control  sys¬ 
tem  carries  no  passenger  trains; 
freight  traffic  only  is  continuously 
and  automatically  monitored. 

Erie  looks  ahead  to  the  days  when 
crashes  are  no  more,  when  elec¬ 
tronic  devices  signal  trains,  stop 
trains,  even  announce  train  arrival 
on  the  station’s  PA  system. 


Where  Navy  Needs 
Electronics  Engineers 

Testifying  to  the  increasingly  im¬ 
portant  role  of  electronics  in 
modern  warfare,  and  to  the  critical 
shortage  of  engineering  talent,  the 
Office  of  Naval  Research  has  an¬ 
nounced  vacancies  for  electronics 
engineers,  scientists  and  physicists 
specializing  in  electronics  at  39 
Navy  technical  activities. 

The  jobs  range  in  pay  from 
$3,410  to  $9,600.  A  minimum  of 
four  years  of  college  or  equivalent 
experience  is  required  for  the  low¬ 
est  paying  jobs  while,  on  the  other 
end  of  the  scale,  an  additional  four 
years  of  progressive  professional 
experience  is  required. 

►  Work — Tasks  are  highly  diver¬ 
sified.  Engineers  are  required  for 
design,  development,  installation 
and  maintenance.  The  projects 


range  from  acoustic  measurements 
to  microwave  research,  embracing 
such  fields  as  torpedoes,  guided  mis¬ 
siles,  radar,  ship  and  aircraft  arma¬ 
ment  and  many  others. 

The  table  below  lists  activities 
where  jobs  exist.  Applicants  should 
send  a  completed  form  57,  “Appli¬ 
cation  for  Federal  Employment,’’  to 
the  commanding  officer  of  the  activ¬ 
ity  in  which  they  are  interested. 


ACTIVITY 

Portsmouth  Naval  Shipyard 
Portsmouth,  New  Hampshire 
U.  S.  Navy  Underwater  Sound  I.ab.,  Fort 
Trumbull,  New  lx>ndon,  Connecticut 
U.  S.  Naval  Underwater  Ordnance  Station, 
Newi>ort,  Rhode  Island 
U.  8.  Navy  Central  Torpedo  Office 
Newport,  Rhode  Island 
New  York  Naval  Shipyard 
Brooklyn  1,  New  York 
Special  Devices  Center 
Sands  Point,  Port  Washington ;  I-ong 
Island,  New  York 
U.  S.  Naval  Air  Station 
I..akehurst,  New  Jersey 
Philadelphia  Naval  Shipyard,  Naval  Base. 

Philadelphia  12,  Pennsylvania 
U.  S.  Naval  Air  Development  Center, 
.Tohnsvllle,  Pennsylvania 
Naval  Air  Material  Center, 

Philadelphia  12,  Pennsylvania 
David  Taylor  Model  Basin, 

Washington  7,  D.  C. 

Norfolk  Naval  Shipyard, 

Portsmouth,  Virginia 

U.  S.  Naval  Air  Teat  Center, 

Patuxent  River,  Maryland 
U.  S.  Naval  Aviation  Ordnance  Test  Sta¬ 
tion,  Chincoteague,  Virginia 
IT.  S.  Naval  Gun  Factory, 

Washington  26,  D.  C. 

U.  S.  Naval  Mine  Depot 
Yorktown,  Virginia 

U.  S.  Naval  Ordnance  Experimental  t'nit 
c/o  The  National  Bureau  of  Standards 
Washington  26,  D.  C. 

U.  S.  Naval  Ordnance  I.jiboratory, 

White  Oak,  Silver  Spring,  Maryland 
U.  S.  Naval  Proving  Ground 
Dahlgren,  Virginia 
Naval  Research  Laboratory 
Washington  26,  D.  C. 

Bureau  of  Aeronautics 
Washington  2.'5,  D.  C. 

Bureau  of  Ships 
Washington  25,  D.  C. 

Department  Civilian  Personnel  DIv.  Room 
0016A,  Navy  Department,  W'ashington 
26,  D.  C. 

Office  of  Naval  Research,  Room  1070  T-3 
Building,  W'ashington  26,  D.  C. 
t'harleston  Naval  Shipyard,  Naval  Base 
Charleston,  South  Carolina 
U.  S.  Navy  Underwater  Sound  Reference 
I.Aboratory,  P.  O.  Box  3629,  Orlando, 
Florida 

U.  S.  Naval  Ordnance  Plant, 

Indianapolis,  Indiana 

U.  S.  Naval  Ordnance  Plant, 

Forest  Park,  Illinois 

Industrial  Manager,  I’SN,  8ND :  Super¬ 
visor  of  .Shipbuilding,  USN,  and  Naval 
Inspector  of  Ordnance.  New  Orleans, 
Louisiana,  Building  263,  U.  S.  Naval 
Station 

U.  S.  Naval  Ammunition  Depot, 

Bangor,  Washington 
U.  S.  Naval  Torpedo  Station 
Keyport,  Washington 
Mare  Island  Naval  Shipyard, 

Vallejo,  California 

(Continued  on  page  26) 
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SMALLER 


MORE  STABLE 


HERMETICALLY  SEALED 


PRECISION  WIRE  WOUND  RESISTORS 


r 


When  the  utmost  in  permanence  and  stability  ore  re¬ 
quired,  these  resistors  have  proven  successful.  Expos¬ 
ure  to  extremes  in  temperature  cycling,  aircraft  altitudes 
and  salt  water  inunersion  leave  these  rugged  resistors 
unaffected. 

flesistance  Products  Company  has  been  able  to  achieve 
quality  performance  in  mass  production.  RPC  has  the 
"know-how" — the  special  equipment  and  high  degree 
of  constant  supervision  that  ore  needed. 

RPC  Type  S  Hermetically  Sealed  Resistors  are  woimd 
on  highest  grade  steatite  forms.  Winding  forms  ore 
solder  seaM  into  steatite  jackets.  Each  resistor  is 
vacuum  tested  to  insure  hermetic  seal.  Long  leakage 
path  between  terminals  provides  top  performance  under 
most  adverse  climatic  conditions. 


Axial  wire  leads  permit  wiring  directly  into  circuits — 
and  the  smaller  size  and  lighter  weight  make  these 
resistors  self  supporting.  Specially  test^  low  tempera¬ 
ture  coefficient  alloys  are  used.  Standard  resistance 
tolerance  1%.  Tolerance  of  ¥2%  and  ¥4%  available. 

Write  for  complete  information  and  engineering  data. 
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RESISTANCE  PRODUCTS  CO. 

Specielisiny  in 
moNufacluro  of 
qvolity  rotistors 
in  ANY  amount 

714  RACE  ST.  • 

HARRISBURG,  PENNSYLVANIA 

PRECISION  WIRE  WOUND  e  HIGH  VOLTAGE  e  HIGH  MEGOHM  e  HIGH  FREQUENCY 
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Offloe  of  Naval  Research  Branch 
Ofltce,  1030  E.  Green  Street, 

Pasadena  1,  California 
Pearl  Harbor  Naval  Shipyard,  Navy  No. 
128,  Fleet  Post  Office,  San  Francisco, 
California 

U.  8.  Naval  Air  Missile  Test  Center 

V.  8.  Naval  Air  Station,  Point  Muku, 
California 

U.  S.  Naval  Air  Station 
Alameda,  California 
IT.  S.  Naval  Manzine 
Port  Chicago,  California 
U.  S.  Naval  Ordnance  Test  Station 
Inyokern,  China  I^ke,  California 
U.  .S,  Navy  Electronics  lAboratory 
Snn  r>ieKO  52,  California 


Military  Radio-Radar 
Shipments  Abroad  Rise 

Increasing  importance  of  radio 
and  radar  equipment  in  the  defense 
plan.s  of  foreiprn  nations  is  indi¬ 
cated  by  the  larger  shipments  of 
these  items  under  the  U.  S.  foreign 
military  aid  program.  Previously 
a  relatively  slow-moving  item  in  the 
program,  radio  and  radar  equip¬ 
ment  shipments  increased  sharply 
during  1952  and  reached  a  record 
rate  last  October  when  4,247  items 
were  sent  out,  representing  almost 
16  percent  of  all  such  items  that 
have  been  shipped  during  the  four 
years  of  the  program. 

The  cumulative  total  of  radio  and 
radar  items  that  have  been  shipped 
under  the  plan  stood  at  27,648  in 
October.  For  security  reasons  the 
U.  S.  does  not  give  the  dollar  value 
of  such  shipments  or  their  destina¬ 
tion  and  reports  the  quantities  by 
number  of  items  only. 


Business  Briefs 

►  Evidence  of  the  beneficial  effects 
of  tv  on  sports  attendance:  An 
estimated  new  high  of  $1.7  billion 
will  probably  be  taken  in  by  the 
sports  industry  in  1952,  according 
to  the  RTMA  Sports  Committee. 

►  Ileer  level  checker  that  inspects 
900  containers  per  minute  with  an 
accuracy  of  30  drops  of  beer,  or  plus 
or  minus  1/64  inch,  is  a  tiny  crystal 
of  cadmium  sulfide  acting  on  signals 
from  an  80,000  volt  GE  x-ray  tube. 

►  Seven  tv  experimental  relay  sta¬ 
tions  linking  Tokyo  with  Osaka, 
a  distance  of  about  300  miles,  are 


MEETINGS 


March  9-12:  NEMA,  Edgewa- 
ter  Beach  Hotel,  Chicago',  Ill. 

March  19:  AIEE,  Lecture  on 
“High  Energy  Accelerators”, 
Engineering  Societies  Bldg., 
New  York,  N.  Y. 

March  19-20:  National  Col¬ 
legiate  Industry-Government 
Conference  on  Instrumenta¬ 
tion,  Michigan  State  College, 
East  Lansii.g,  Mich. 

March  23-25:  Sixth  Annual 
Conference  for  Protective  Re¬ 
lay  Engineers,  A  &  M  College 
of  Texas,  College  Station, 
76X&S* 

March  23-26:  IRE  National 
Convention,  Waldorf-Astoria 
Hotel  and  Grand  Central 
Palace,  New  York,  N,  Y. 

April  18:  Seventh  Annual 
Spring  Technical  Conference, 
Cincinnati  IRE,  Cincinnati, 
Ohio. 

April  23-24:  International  Sym¬ 
posium  on  Non-Linear  Circuit 
Anlaysis  sponsored  by  Brook¬ 
lyn  Polytechnic  Institute, 
IRE,  Office  of  Naval  Research, 
Air  Research  and  Signal 
Corps,  Engineering  Societies 
Bldg.  Auditorium,  New  York, 
N.  Y. 

Aprh,  23,  30,  May  7, 14:  Lecture 
Series  on  the  general  theorv 
of  semiconductors  by  H.  K. 
Henisch  of  the  University  of 
Reading,  England,  Brooklyn 
Polytechnic  Institute,  Brook¬ 
lyn,  N.  Y. 

April  27-30:  Spring  Meeting  of 
USA  National  Committee  of 
URSI-IRE  professional 
Group  on  Antennas  and  Prop¬ 
agation,  National  Bureau  Of 
Standards,  Washington,  D.  C. 

April  27-May  8:  British  Indus¬ 
tries  Fair,  Birmingham  & 
London,  England. 


April  28-May  1:  Seventh  An¬ 
nual  NARTB  Broadcast  En¬ 
gineering  Conference,  Bur¬ 
dette  Hall,  Philharmonic 
Auditorium,  Los  Angeles. 

April  29-May  1:  1953  IRE- 
AIEE  Electronic  Components 
Symposium,  Shakespeare 
Club,  Pasadena,  Calif. 

May  11-13:  IRE  National  Con¬ 
ference  on  Airborne  Electron¬ 
ics,  Dayton,  Ohio. 

May  18-21:  1953  Electronic 

Parts  Show,  Conrad  Hilton 
Hotel,  Chicago,  Ill. 

May  18-23:  Third  International 
Congress  On  Electroheat, 
Paris,  France. 

May  24-29:  NAED,  45th  Annual 
Convention,  Conrad  Hilton 
Hotel,  Chicago,  Ill. 

May  24-28:  Scientific  Apparatus 
Makers  Association  Annual 
Meeting.  The  Greenbrier, 
White  Sulphur  Springs,  W. 
Va. 

June  15-19:  Exposition  of  Basic 
Materials  for  Industry,  Grand 
Central  Balance,  New  York, 
N.  Y. 

June  16-24:  International  Elec¬ 
tro-acoustics  Congress,  The 
Netherlands. 

June  20-Oct.  11:  German  Com¬ 
munication  and  Transport  Ex¬ 
hibition,  Munich,  Germany. 

Aug.  19-21:  IRE  Western  Elec¬ 
tronic  Show  &  Convention, 
Municipal  Auditorium,  San 
Francisco,  Calif. 

Aug.  29-Sept.  6:  West  German 
Radio  and  Television  Exhibi¬ 
tion,  Duesseldorf,  Germany. 

Sept.  1-3:  International  Sight 
and  Sound  Exposition,  Palmer 
House,  Chicago,  Ill. 

Sept.  21-25:  Eighth  National 
Instrument  Exhibit,  Sherman 
Hotel,  Chicago,  Ill. 


reported  to  be  in  operation.  NHK 
Tokyo  Television  (JOAK-TV)  us¬ 
ing  Japanese-made  equipment  is 
making  test  broadcasts,  according 
to  reports. 

►  “Photon”,  an  electronic  device 
that  sets  up  type  on  a  photographic 
film  by  means  of  a  light  that  flickers 
at  rate  of  a  million  times  a  second, 
is  now  in  operation  at  the  Graphic 
Research  Foundation  in  Cambridge, 
Mass.  (Electronics,  Dec.  1949,  p 
168).  The  resulting  film  can  be 
u.sed  directly  or  indirectly  for  en¬ 
graving  plates  for  printing. 

►  Republic  of  Colombia  plans  to 
organize  all  communications  serv¬ 
ices  under  a  semiofficial  administra¬ 


tion.  The  government  also  plans 
to  set  up  omnidirectional  radio  in¬ 
stallations. 

►  Norwegian  government  recom¬ 
mends  that  experimental  tv  trans¬ 
mission  be  started  by  the  Nor¬ 
wegian  State  Broadcasting  Co. 
and  continued  for  two  years.  After 
that  the  question  of  regular  tv 
services  will  again  be  submitted 
to  Parliament. 

►  Radio  and  television  interfer¬ 
ence  in  the  Miami  area  has  been  re¬ 
duced  by  a  truck-mounted  washing 
unit  of  the  Florida  Power  &  Light 
Co.  that  removes  salt  deposits  and 
industrial  sediment  from  transmis¬ 
sion  line  insulators. 
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BALLANTINE  SENSITIVE  INVERTER 


for  the  precise  meosurement  of  small  DC  potentiols 


High  Sensitivity 
Po\oriVf  iw**'**® 


^  0 
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See  the  display  of 
BALUNTINE  VOLTMETERS 
and  ACCESSORIES 
Booth  No.  1-112  at  I.  R.  E.  Show 


The  Ballantine  Model  700  Sensitive  Inverter  adapts  FOR  THE 
ACCURATE  MEASUREMENT  OF  SMALL  DC  POTENTIALS  any 
AC  voltage  measuring  device  which  is  sensitive  to  60  cycle  voltages  in 
the  range  100  microvolts  to  10  volts  and  which  has  an  input  impedance 
of  50,000  ohms  or  more.  It  may  be  used  also  as  an  ultra-sensitive  trans¬ 
ducer  in  servo-mechanisms  and  in  telemetering  systems. 

The  built-in  calibrator  eliminates  the  major  errors  of  the  AC  volt¬ 
meter  used  with  the  inverter. 

When  used  ahead  of  multimeters  or  diode  voltmeters,  levels  as  low 
as  1  millivolt  CX^  can  be  measured  with  not  less  than  10  megohms  loading. 

For  maximum  DC  sensitivity  and  stability  the  BALLANTINE 
SENSITIVE  ELECTRONIC  VOLTMETERS,  MM  300  {as  iUuslraUd), 
302B,  310A,  and  314,  are  recommended  for  use  with  the  inverter,  in  which 
case  DC  levels  as  low  as  10  microvolts  may  be  measured. 

MODEL  700  INVERTER  SPECIFICATIONS 

INPUT  VOLTAOE  RANGE . lOyv-IOOv  (S«n»itiv*  to  l|iv) 

VOLTAGE  RATIOS  (DC  INPUT  TO  AC  RMS  OUTPUT) . 1:100  oito  10:1 

ACCURACY  OF  VOLTAOE  RATIOS  (>  lOOpV  INPUT) . 1% 

ACCURACY  OF  CAUMATOR . 0.95% 

INPUT  RESISTANCE  DC  SOURCE . 10  m«fl  min  tor  1:100;  SO  m«g  tor  10:1 

INPUT  IMPEDANCE  AC  SOURCE . Mora  Mton  300K  oil  fraguanctot 

INPUT  NOISE  LEVEL . Agprai  3)*« 

MAX  AC  OUTPUT  LEVEL . 10  wall  RMS 

MAX  DISTORTION  IN  OUTPUT . 2% 

RESPONSE  TIME . 0.2S  tacand 

POWER . 105-125  vaN;  50-70  cp»:  15  wall 


MODEL  700 


ADDITIONAL  FEATURES: 

•  Distortion-free  output 

•  Low  noise  level 

•  Accurate  for  SO  to  70  cps 
line  frequency  range 

•  Insensitive  to  60  cycle 
magnetic  fields 


Write  for  complete  information  for  this  and  other  i 
Ballantine  Electronic  Measuring  Instrumerds.  I 


111  I 
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100  FANNY  ROAD,  BOONTON,  NEW  JERSEY 


I 


Before  you  specify  that 

amimmumtf 


'.i-  . .  * 


‘^Special”  Magnet  Wire  •  •  • 


nmomiiamm 


n 


worked  for  many  ditferent  pnKlucts,  including  television 
and  radio  coils,  motors,  aircraft  generators,  relay  coils, 
distribution  transformers,  hearing  aids  and  many  others. 

★  ★  ★ 

.h/y  time  magnet  uire  is  yon r  problem,  consult  Phelps  Dodge 
for  the  (juickest,  easiest  answer! 


Low-Build  Formvor 
Gloss  Wire 


Improved  space  factor 
for  aircraft  generotors 
and  starters 


Improved  Silicone 
Gloss  Wire 


Better  abrasion 
in  Class  H  wire 


Triple  &  Quadruple  Formvor 
Greater  spacing, 
better  safety  factor 


MP 


INCA  MANUFACTURING  DIVISION 

FORT  WAYNE,  INDIANA 
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MEPCO’S  NEW  SEALED  Precision 


Qualification  tests  prove  new  resistors 
immune  to  immersion  and  high  humidity 


Over  2  years  of  laboratory  development  and 
testing  were  required  to  achieve  a  sealed  resis¬ 
tor  design  up  to  Mepco’s  standard  of  quality 
No  sacrifice  of  our  standard  time-proven  fea¬ 
tures  have  been  made  in  order  to  perfect  this 
sealed  resistor, 

SPECII'ICATIONS:  Meets  <»//  requirements  of  MIL-R-93A 
and  JAN-R-93. 

SEALING;  Completely  entapsulated  and  bonded. 


OPERATING  TEMPERATURE  -6S°C.  to  +12S°C. 

WINDINGS.  Reversed  and  balanted  Pl-windings  for  low 
inductanie,  with  use  of  only  the  finest  ''certified  "  resis¬ 
tance  alloys. 

EXCLUSIVE  INTERNAL  FEATURES.  Internal  section’s 
cross-over  wire  insulated  from  winding  by  2000  v.  in¬ 
sulation  (patented).  Special  metal  molded  connecting 
feature,  which  bonds  end  of  winding  and  terminal  in  a 
non-corrosive  and  mechanically  secure  manner  —  nc 
solder  or  flux  used. 

TERMINALS;  Rigid  hot  solder  coated  brass  terminals  for 
easier  and  more  secure  soldering. 
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Resistors  STOP  Humidity  Failures 


NOMINAL 
WATTAGE 
RATING  min. 


RESISTANCE 


MAX. 


NO. 

SECTIONS 


SUPERSEDES 

JAN-R-93 

TYPE 


0.1  ohm 
0.1  ohm 


0.1  ohm 
0.1  ohm 


.185  meg. 
.6  meg. 


0.1  ohm  .3 
0.1  ohm  2.0 


.50  0.1  ohm  .75  meg 
1.00  0.1  ohm  4.0  meg 


0.1  ohm 
0.1  ohm 


MIL  -  R  -  93A 

WATTAGE  &  resistance  TOLERANCE 


TOLERANCE 

SYMBOL 


PERCENT  OF 
NOMINAL  WATTAGE 


M 

1 

i. 

If 

r  V 

— 

- 

i  - 

MIL  RB15 

MEPCO  Ml 5 

MIL  -  R  -  93A 

TEMPERATURE  COEFFICIENT 
(REFERRED  TO  3S‘CI 


EXPRESSED  IN  PERCENT  PER  DEGREE  C.  \ 

NEGATIVE,  MAX. 

POSITIVE,  MAX. 

0.0022 

0.0022 

0.0040 

0.0155 

0.0050 

0.0255 

SPECIAL  REQUIREMENTS 

Voriotions  of  the  above  ratings,  tolerances,  temperature 
coefficient.  etc.,can  be  supplied  to  special  order. 


MIL  RB19 


t- — » — i — 1  i* — * 


-j — i  -j. —  I 


MIL  RB52  (PROPOSED) 


MEPCO  M52 


MORRISTOWN,  NEW  JERSEY 
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Want  more  information?  Use  post  card  on  last  poflo. 


NEWS  FROM  UNITED  STATES  PLYWOOD  CORPORATION 


?  RADOMES 

MICRO-WAVE  WINDOWS 
REFLECTORS  AND  LENSES 


Increased  facilities  for  design,  development,  manufacture, 
and  testing  of  radomes,  micro-wave  windows,  reflectors 
and  lenses  for  TV  and  micro-wave  relays,  and  for  asso-' 
ciated  products  are  now  available  at  United  States  Plywood 
Corporation's  laboratories  and  plant  at  Palmer,  Massa¬ 
chusetts.  First  molder  of  such  structures.  United  States 
Plywood  Corporation  is  today  one  of  the  largest  manu¬ 
facturers  of  these  products. 

PRODUCT  RANGE 

United  States  Plywood  produces  radomes  for  all  com¬ 
monly  used  freijuencies,  and  has  done  development  work 
on  structures  for  frequencies  up  to  33,000  me.  Range  of 
sizes  goes  from  cylindrical  radomes  1  inch  in  diameter  to 
units  26  feet  in  diameter.  Over  1 50  types  of  radomes  have 
been  produced  in  our  plant. 

Structures  are  custom  molded  or  laminated  for  land, 
sea,  and  air  use,  in  both  flat  laminates  and  compound 
curved  surfaces. 

Micro-wave  windows  and  a  variety  of  special  structures 
for  reflectors  and  lenses  are  also  produced  in  quantity. 

SCOPE  OF  SERVICES 

United  States  Plywood  is  equipped  to  assist  in  both  elec¬ 
trical  and  noechanical  design  of  structures,  development  of 
production  designs,  and  manufacture  of  either  prototype 
or  production  models. 

A  staff  of  thoroughly  trained  specialists  is  available  for 
consultation  on  your  problems. 


We  are  prepared  to  assume  your  problem  from  the 
beginning,  or  to  act  merely  as  manufacturers  working 
from  your  designs,  if  that  is  your  requirement.  Our  large 
manufacturing  facilities  provide  for  economical  quantity 
production. 

EXPERIENCE 

As  the  first  molder  in  this  Held,  we  have  worked  with 
various  branches  of  the  government,  and  with  many  major 
manufacturers  in  the  electronics  and  aviation  Helds. 

United  States  Plywood  entered  this  Held  because  of  its 
extensive  work  in  low-pressure  laminating,  and  broad 
knowledge  of  both  materials  and  production  techniques. 

INQUIRIES 

Inquiries  as  to  our  facilities,  or  on  speciHc  projects,  should 
be  directed  to  Electrical  Structures  Department,  United 
States  Plywood  Corporation,  Section  P-3,  55  West  44th 
Street,  New  York,  N.  Y.  Your  personal  call  is  invited 
if  you  are  in  New  York. 


GOING 

Sorry  we  were  unable  to  get  ex- 

TO  THE 

hibit  space  this  year -but  you’re 

I.R.E. 

welcome  at  our  showroom  and 

SHOW? 

offices-55  W.  44th  St,  New  York. 

ELECTRICAL  STRUCTURES  DEPARTMENT 

UNITED  STATES  PLYWOOD  CORPORATION 
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RCHOFF 


. . .  FIRST  to  formulate  laws  on  the 
division  of  current  in  a 
network  of  conductors 


(justav  Robert  Kirchojf 

1824-1887 

A  German  mathematical  physicist  and 
teacher,  Kirchoff,  formulated  the  theo¬ 
rems  now  known  as  Kirchoff's  Laws  for 
the  division  of  current  in  a  network  of 
electrical  conductors.  He  also  devel¬ 
oped  the  spectroscope,  in  collabora¬ 
tion  with  Bunsen,  and  made  many 
other  contributions  to  the  fields  of 
electricity,  physics,  and  chemistry. 


ifinol  drnwing  mod*  lor  OHMITE. 


From 


FIRST  im 


^Dependability  : . .  hmg,  trouble-free  life  ... 

|  .  and  Bmoothnesa  of  operation  . .  .  tbaea  are  qualitiet  i- 

- .  you  can  coimt  on  in  OHMITE  rhe^ata. 

r  \  '  Tbat’s  why  they’re  preferred  by  nafaattry  over  ajl 
other  makes.  For  top  performance, 

make  it  a  point  to  specify  OHMITE  rhuistatn.' 


Se  ©IMIMDITI 


RISISTOR 


Fi£Lmi  DimHiNCS/ 


G  H  M  I  T  E 
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RHEOSTATS 
RESISTORS 
TAP  SWITCHES 


RAYTHEON  MARES  All  THESE 
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MINIATURE  EARPHONE 


The  Fortiphone  Earphone  is  a  tiny  rufjed  electro-ma{netic  instrumei^t 
of  hi(h  efficiency  and  extreme  reliability. 

The  air  gap  setting  is  controlled  to  0.0002S  inches  and  the  output,  of 
each  unit  it  measured  throughout  the  frequency  band  in  order  to  maintain 
consistent  performance  and  good  response.  Each  instrument  is  subjected 
to  a  prolonged  test  at  overload  conditions  and  is  then  re-checked. 

The  unit  takes  a  standard  earmold,  the  nipple  being  carefully  designed 
to  ensure  no  acoustic  leakage.  A  sundard  miniature  round  pin  plug  fiu 
firmly  into  the  earpiece  with  a  positive  detent  action.  The  conuct  springs 
are  of  unique  double  spring  design  to  ensure  good  contaa,  to  avoid  fatigue, 
and  to  minimise  plug  wear.  j  /  ' 

Alternative  types  of  frequency  response  are  available. 


Overall  dimensions: 

Diameter:  0.82  in.  or  2.08  cm. 
Width  (excl.  nipple):  0.38  in.  or  0.97  cm. 
Width  (incl.  nipple):  0.47  in.  or  1.20  cm. 
Weight:  0.3  oz.  or  8.5  grams. 


AAME/G  (8).  Constant  Input  of  0  2  volts.  Sound  pressure  measured  in  artificial  ear  of  I  ‘5  cubic  centimetres  and  2d0  ohms  acoustic  resistance. 


FrequerKy  In  cycles  per  second. 


The  Fortiphone  Transformer  T.4  is  a  miniature  output  transformer  of  outstanding 
performance  and  wide  frequency  range.  The  windings  are  terminated  at  solder  ugs 
molded  into  the  robust  phenolic  bobbin,  thus  economising  in  winding  space  and 
increasing  efficiency. 

Before  being  laminated  each  winding  is  checked  to  ensure  no  short-circuited  turns. 
Each  transformer  is  individually  tested  for  efficiency  throughout  the  frequency  range. 

A  largsf  number  of  ratios  is  available. 


ItNCT  at! 


Overall  dimensions :  0.660  x  0.484  x  0.460  in. 
or  1.675  X  1.228  X  1.170  fpn. 
Weight:  0.204  oz.  or  5.78''grdkts.  ^ 
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MINIATURE  vniiiMP  J 
CONTROL  WITH  SWITCH 


Ri(id  inspection  technique  and  craftsmanship  of  manufacture  combine  to 
make  the  Fortiphone  Fingertip  Controls,  Type  VC.7,  extremely  reliable  and 
uniform  in  performance. 

An  internal  single  pole  switch  of  leu  than  0.05  ohms  contact  resistance  Is 
Incorporated.  The  Insulation  of  this  switch  is  greater  than  100  megohms  at 
100  volu. 


Overall  dimensions:  0.780  in.  or  1.99  cm.  diameter 
X  0.537  in.  or  1 .365  cm. 

Knob  width:  0.190  in.  or  0.482  cm. 

Weight:  0.126  oz.  or  3.575  grams. 


The  aaion  of  the  control  it  smooth  and  pleaunt  and  the  switch  hu  a  loud 
“  click  ’*  operation.  The  control  is  able  to  withstand  uvage  handling,  the 
end  stop  torque  being  greater  than  30  ounce  inches.  Noise  level  it  below 
270  microvolu  when  I  volt  is  applied,  and  the  control  rotated  at  2  turns 
per  second. 

The  resistance  rotation  law  it  logarithmic.  Power  diuipation  It  0.1  watt, 
when  uniformly  loaded.  The  instrument  it  able  to  withstand  more  than 
20,000  operations  without  deterioration. 


TWIN  VOLUME  CONTROL  &  SWITCH 


A  tiny  attraaive  matched  pair  of  fingertip  instruments  are  available. 

The  volume  control.  Type  VC.I,  it  similar  in  performance  to  the  Type  VC.7,  except 
that  no  internal  switch  it  incorporated. 

The  twitch.  Type  SW.I,  hu  four  positions  and  a  pleaunt  and  positive  "click**  action. 
The  contacts  are  individually  sprung  and  their  conuct  ruittance  is  low.  The  centre 
spindle  is  isolated,  making  the  unit  suitable  for  high-frequency  operation. 


Also  available  are  Disc  Earpieces;  Flexible  Connectors;  Earmolds; 
Headbands;  Hearing  Aid  Amplifier  Units;  Microphones;  Miniature 
Electronic  Units  for  special  equipment;  Plugs;  Resistors;  Sockeu; 
Stethoseu;  Telephone  Pick-up  Coils. 


Overall  dimensions: 

0.805  in.  or  2.04  cm.  diameter 
X  0.525  in.  or  1.335  cm. 

Knob  width;  0.240  in,  or  0.610  cm. 


Cable  or  write  for  prices,  further  detaUs,  and  samples  ' 
Please  state  probable  quantities  required 


FORTIPHONE  LIMITED 

FORTIPHONE  HOUSE 
247  REGENT  STREET,  Wl 
LONDON,  ENGLAND 


•  Established  1925  ■ 

Cables :  Sonomax,  Wesdo,  London  *  , 

» 

Highly  Competitive  juices! 
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mim/fn  - 


A  miniature  resistor  for 
low  inductance  values  and 
distributed  capacitance. 


For  compact  aviation, 
communication  and  navi* 
gation  equipment. 


are  your 


Ward  Leonard  manufactures  its  own  ceramic  cores, 
Vitrohm  enamel  and  terminals.  Even  the  resistance 
wire  is  drawn  to  our  own  specifications.  Every  oper¬ 
ation  required  to  build  a  Vitrohm  resistor  is  care¬ 
fully  and  constantly  checked  and  controlled  by  our 
Standards  Department.  That’s  why  Vitrohm  resis¬ 
tors  assure  you  complete  uniformity,  accuracy  and 
reliability,  even  under  the  most  adverse  service 
conditions. 

Ward  Leonard  has  the  largest  selection  of  stock 


Slock  resistors 


Vitrohm  stock  resistors  range  from  5  to  200  watts  with  resistance 
values  from  1  to  250,000  ohms.  Made-to-order  Vitrohm’s  are  avail¬ 
able  from  5  to  550  watts  with  values  from  0.04  to  1,750,000  ohms. 


AXIONM 

Used  in  electronic  equip¬ 
ment  requiring  miniature 
power  resistors. 


rixio  vrniONM 

Used  for  voltage  dropping 
and  current  limiting. 


NON-INDUCnVI 

For  low  inductance  and 
distributed  capacitance  in 
high  frequency  circuits. 


PLAQOHM 

Used  in  compact,  high  fre¬ 
quency  electronic  equip¬ 
ment. 


ADJUtTONM 

Gives  circuit  adjustability 
for  voltage  dividing  or 
regulating  pxuposes. 


n 


WARD  LEONARD 


WARD  LEONARD 

ELECTRIC  COMPANY 

MOUNT  VERNON,  NEW  YORK 

E  SUee  IS9Z 


M 


Want  mart  mfermaHM?  Um  post  cord  ea  last  pat*. 
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Ward  Leonard  «  lom 
plete  engineortng  tc<t 
booti,  '  Hand^loc^  ol 
Power  Rtniitori,'  S3 
fier  copy 


MOTOR 

CONTROLS 


RELAYS 


CHROMASTER 


RHEOSTATS 


Special  form  rotlsfort 
to  moot  wiHfSuol 
roquiromonts 


resistor  types  and  sizes  ever  offered  by  any  manu¬ 
facturer.  Also  available  to  meet  customer’s  exact 
specification  is  a  complete  stock  of  components 
ready  for  immediate  assembly  into  made-to-order 
resistors.  Our  controlled  component  manufacture 
and  inspection,  plus  a  wider  selection  of  types, 
make  Ward  Leonard  your  best  buy  in  resistors. 

For  full  information  on  Vitrohm  resistors,  write 
for  Catalog  No.  15  to  Ward  Leonard  Electric  Co., 
31  South  Street,  Mount  Vernon,  N.  Y. 


made-lo-«rder  resistors 

ftlisM  plus  all  fha  ttock  rst/sfor  tfpa») 


■IWIIX 

Used  in  circuits  where 
high  wattage  must  be  dis¬ 
sipated  in  small  space. 


FIRRUU  nUNINAL 

For  rapid  interchange- 
ability  of  resistance  values 
or  resistor  replacement. 


SCRfW  RAM 

With  an  Edison  screw 
base  for  mounting  to  pro¬ 
vide  rapid  means  of 
changing  resistance. 


SRACKIT  HRMINAl 

Has  leads  silver  brazed  to 
brackets  for  easv  inter¬ 
change  or  renewal  of  unit. 
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larme 

wq  for  u-hf  TV U 


GL-6283  --250-W  G-E  driver  tube  for 
u-h-f  transmitters.  Air  cooled,  compact, 
up-to-the-minute  in  design.  Can  be  in¬ 
stalled  in  seconds ! 


GL-6237  throvgh  GL-G242-i;-kw 

klystrons  for  final  transmitter  power  stage. 
The  6  types  in  order  handle  all  frequencies 
470  me  to  890  me.  G-E  klystrons  are  the 
hightst-powtr  u-h-J  TV  tubes,  giving  superior 
transmission  at  200  kw  E.R.P. 


U 


Want  mort  information?  Uto  post  card  on  last  pago. 
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sf&ii>m£  sf£m 

SHOW/ 


TV  DESIGNERS!  •••  and  othar— G-E  pac«- 

1 

setting  u-h-f  types  at  the  March  I.R.E.  Show.  Get 

all  ratings  and  characteristics!  TV  MANUFACTUR¬ 

ERS:  learn  how  G-E  tubes  can  help  you  successfully 

(1)  meet  stiff  1953  price  competition,  (2)  establish 

% 

new,  higher  standards  of  equipment  performance. 

4 

both  transmission  and  reception  1 

8Z  Channel  Tuner  Tnoefes 


Trio  of  G-E  tuner  tubes  for  TV  receivers,  with 
a  combined  v-h-f,  u-h-f  frequency  range  that 
makes  single-dial  82-channel  tuning  practical 
and  economical. 


ELECTRIC 


Want  mort  information?  Um  poit  card  on  loit  pogo. 
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Even  an  ordinary  reading  alaM  can  pro* 
duce  an  image  of  aorU.  That  happen* 


By  means  of  a  lens,  rays  from  any 
object  at  a  distance  can  be  made  to  con¬ 
centrate  inside  a  telescope  in  the  same 
way.  They  form  a  tiny  inverted  picture 
of  the  object.  If  a  screen  like  the  ground 
glass  of  a  camera  were  placed  there  and 
viewed  through  a  magnifying  glass,  the 


actual  picture  of  the  distant  object 
could  be  seen  clearly.  The  lens  that 
brinn  the  tiny  picture  into  a  telescope 
is  called  the  objective,  and  the  small 
but  powerful  microscope  that  brings  it 
out  of  the  telescope  into  the  eye  is 
called  the  eyepiece. 


duce  an  image  of  sorts.  That  happens 
when  the  sun’s  rays  are  focused  on  a 
piece  of  paper  as  shown.  All  the  rays 
passing  through  the  lens  concentrate 
at  approximately  one  point  where  they 
form  a  small  inverted  picture  or  image 
of  the  sun. 


w 


40 


West  sMTc  isfsrsMties?  Use  post  cord  *s  lost  poge. 
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SMAU  MTHNAt. 
KXUSMO  IM 


l«d  tndtcotM  M>«  port*  Miat  mov*  lacMriNg. 


Want  more  rnfarmatiaii?  Um  post  coNl  m  Imt  p«M 
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CroM  lines  so  fine  as  to  be  almost  scopes  used  in  K&E  PARAGON  siir> 

invisible  can  be  placed  inside  the  instrii-  veyinf;  instruments  and  K&K  optical 

ment  at  exactly  the  place  where  the  tooling  equipment.  These  contain 
miniature  picture  is  formed.  Then  the  additional  refinements,  such  as  a  mov> 

eyepiece  will  greatly  magnify  not  only  able  internal  lens  for  focusing  and 

the  picture  but  the  cross  lines  as  well  extra  lenses  in  the  eyepiece  that  inyerl 
so  that  both  are  seen  together.  Rasi*  the  picture  a  second  time,  so  that  the 

cally,  that  is  the  principle  of  the  tele*  eye  sees  it  right  side  up. 

Naturally,  the  above  description  is  extremely  elementary-.  In  fine 
telescopes,  such  as  those  made  by  K&E,  every  optical  part  must  be 
made  with  surpassing  accuracy  so  that  the  rays  of  light  are  not  scat* 
tcred.  It  is  for  this  reason  that  K&(^  designs,  grinds  and  polishes  its 
lenses  with  an  accuracy  measured  in  millionths  of  an  inch.  The  result 
is  superior  definition  with  unusual  contrast  and  brightness.  Minute 
detail  can  be  clearly  distinguished,  and  cross  lines  appear  jet  black. 

These  are  the  exacting  standards  to  which  K&E  builds  instruments 
for  engineers,  surveyors  and  builders,  as  well  as  optical  tooling  equip* 
ment.  The  latter  makes  possible  the  application  of  surveying  methods 
to  manufacturing  and  construction  problems  involving  high-precision 
positioning  and  alignment.  Already  these  techniques  have  revolu* 
tionized  tooling  in  the  aircraft  industry  and  are  being  adopted  in  other 
fields.  Ask  your  K&E  Distributor  or  Branch  for  details  on  what  these 
superlative  instruments  can  do  for  you. 


Msowring  Kal««  or*  In  centlanl  m*  on 
•very  drawing  board.  For  high  quality 
and  accuracy,  u«o  KAE  PARAGON  angina 
dividad  tcalat.  Thay  ara  mada  of  lha 
hlghotl  groda  boxwood  with  Kola  faca« 
of  wbila  ploctk,  parmonanlly  camantad. 
Tbo  graduotionc  ora  fUlad  with  danta 
block  pigmont  for  high  vitibilily  ogointt 
lha  whila  background. 


Thora  it  a  KAE  graph  thaal  for  olmotl 
ovary  purpota.  In  a  taloction  of  300  forint 
you  con  find  graph  ihaalt  for  plotting 
Klonttflc  data,  fornw  for  thatching  and 
drawing,  both  mochanical  and  archNoc- 
turol,  or  for  twrvaying  and  mopping.  Alto, 
butinott  and  flnancial  formt  of  aN  lypot. 
AN  ora  on  high  quality  drawing  papor 
and  on  lha  finatt  tracing  papor. 


mto  3hd  out  of 
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tTATIONAm 
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general-purpose  DUAl-team  ese,/, 

to  fit  your  needs  tedugaify 


Want  morn  informotion?  Ut«  post  card  on  last  page. 
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TYPE  322 

Not  just  another  specialized  dual-beam  oscillograph,  but  a 
brand-new  type  designed  for  general  development  work  but 
rugged  enough  for  production  testing  and  industrial  applica¬ 
tions  as  well.  Compactness,  lightweight,  ruggedness  and  ver¬ 
satility  mark  the  Du  Mont  Type  322  as  another  milestone  in 
cathode-ray  oscillography. 

PIATURIS  All  the  well-known  features  of  the  304-11,  and . . . 
Thoroughly  fleld-teated. 

Individual  and  common  time  bases  with  driven  or  recurrent 
sweeps  and  sweep  expansion  on  all  sweeps. 

Conventional  single-ended  input  with  stepped  and  vernier 
f.  attenuators,  or  balanced  input  with  no  attenuation,  on  both 

Y-axes.  ^ 

I  Concentric  controls  for  easy-to-operate,  compact  control 

*  <  ^nrl. 

"^High-gain  D-C  amplifiers  on  both  channels. 

XmpUtnde  caUbratioh  on  either  channel  on  both  axes. 
Illuminated  :balc  sdth  dimmer '^eontrol. 

*  c 

-  V  - 


$83599 


Writi  for  conplite  tichnical  details: 


Cathode-ray  Tube  — Type  5SP  — Dual-beam 
Cathode-ray  Tube.  Accelerating  potential, 

T-uerieciion  sensiiiviiy  —  u.uztt  peaK-ro-peak 
(0.01  rms)  volts/inch  from  D-C  to  300  KC  (W% 
down  at  300  KC);  A-C  coupling,  10%  down  at 
5  c.p.s. 

X-Deflection  Sensitivity  -  0.3  peak-to-peak 
(0.1  rms)  volts/inch  from  D-C  to  300  KC  (down 
50%  at  300  KC);  A-C  coupling  down  10%  at 
5  c.p.s.;  common,  D-C  to  200  KC  (down  50% 
at  200  KC). 

Linear  Time  Base- Recurrent  and  driven  sweeps 
variable  in  frequency  from  2  to  30,000  c.p.s. 
Front  panel  connections  provided  for  lower  fre¬ 
quency  by  adding  external  capacitance. 
Intensity  Modulation  —  Input  impedance 
0.2  megohm,  paralleled  by  80  mmI.  Negative  sig¬ 
nal  of  15  volts  peak  blanks  beam  at  normal 
intensity  settings. 

Beam  Control  Switch  —  On  front  panel  to  turn 
beams  on  or  off  independently  or  simultaneously. 
Calibrator  —  Regulated  potentials  of  50  milli¬ 
volts  and  1  volt  peak-to-peak  squarewave  at 
power  line  frequency  available  at  front  panel 
binding  posts. 

Power  Source  - 115/230  volts  -  50400  c.p.s. 
-  225  watts. 

Dimensions  -  Height  15%*,  width  12%”, 
depth  22%*,  weight  75  lbs. 

Instninint  Division 

Aiien  B.  Du  Mont  Laboratoriis,  Inc. 

15DD  Main  Avinoi,  Clifton,  N.  J. 
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’dag’  ExterioiL*  Wall  jCoacing  la  t  dispersion  of  | 
cxtremelj  fine  graphic  in  lac<]uer. 

>  Tfl 

It  is  easily  applied  by  spraying,  and  dries  for 
handling  in  2  to  3  mimities.  Maximum  adhesion 
is  obtained  by  drying  at  room  temperature  for  24  4 
houn...with  die  tame  result  from  infra-red  at 
100*C  for  V4  hour.  . 

ti  to 

The  coating  obtained  is  u  smooth  u  the  glass 
itself  and  as  black  as  coaL  Its  adhesion  is  so  good 
that  scratching  it  is  almost  an  impossibility.  Water 
won’t  loosen  it  either.  ^ 


Acheson  Colloids  can  also  supply  appropriate  dis¬ 
persions  for  coating  interiors  of  tubes. 

You  can  have  more  detailed  data  by  asking  for 
Bulletin  No.  433-5C 

Diiptrsions  of  molybd0nmm  dismifidt  srt  MmlthU  m 
various  C4trTi»ft.  Ilf'#  #f#  tdso  tquipptd  $0  do  custom 
ditporsmt  of  tolidi  im  u  ufidt  vmioty  of  vthicht. 
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MICROWAVE  RECEIVERS 


1009—10,710  me 

lo«r  mierowov*  r«c*iv*rt  of  hiflh  t#«»hivHy, 
wido  tuning  rang*  and  Mloctivity. 
rojoction  it  grootor  ttion  60  db.  Gain  ttobility 
bottor  ttMn  ±2  db,  pormitt  application  at  a 
fwld  intontity  motor. 


MICROWAVE  SIGNAL 


MICROWAVE  SIGNAL 
GENERATOR 


Merfdls  SSR.  SSL.  SSS,  SSM  SSX, 
«34  MC  »•  10,750  MC 

A  rotioblo  tourco  of  mlcrowavo  onorgy  bi 
trontmittion  lou  moauromontt,  ttanding  wovo 
dotorminetion,  otc.  Unidiol  Control  for  accu¬ 
racy  and  oato  of  oporotion.  Diroct  rooding 
(fto  modo  chortt  to  contult). 


Merfof  MSG-4 
7,000  me — 10.750  me 

An  Idoal  tourco  of  on  occurotoly  known  tig- 
nol  voltago,  procitoly  modulatod.  Sontitivity, 
froguoncy  and  porformanco  of  radio  and 
radar  oquipmontt  in  tho  froquoncy  rango 
from  7  to  10.75  kmc  can  bo  roodily  moatur^ 
on  thit  conlinuoutly  vorioblo,  diroct  rooding 
tignol  gonorator. 


Polarad 

^  StfetnmUe* 


TELEVISION 

DISTRIBUTION  AMPLIFIER 


Model  At 

Utod  to  diroct  tbo  octivitloi  of  portont  within  a 
llmitod  oroo  from  a  control  control  point.  Widoly 
utod  in  brMdcoit  and  motion  picturo  ttudiot  (tound 
and  tolovition).  Idoal  for  foctoriot,  yordt,  hongort, 
airports,  ouditoriumt,  and  plocot  whoro  tho  nolto 
lovol  it  high.  Tho  Radio  Cuo  Syttom  pormitt  ofRciont 
oporotion  undor  difficult  conditiont. 


Mecffff  T04-I 

Itolotot  and  dittributot  tolovition  tignolt 
ovor  trontmittion  linot  for  ttotion  and 
production  uto.  TV  Synchronizing  and  pic¬ 
turo  tignolt,  both  monochromo  and  color 
con  bo  dittributod  to  at  many  at  fivo 
toparoto  pointt. 


Sgg  us  at  Booth  2«51 1,  Radio  Engineering  Show 


Wont  more  informotien?  Uto  pest  cord  on  last  pogo. 
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REGULATED  POWER  UNITS 


All  Band,  Direct  Reading 

SPECTRUM  ANALYZER 

Morf*f  LS4 
10  MC  fo  21.000  MC 


Th*  Model  ISA  i$  Iho  rosull 


MODEL  PT111 

Contlits  of  •  potitivo 
•  nogollvo  volto9>  tu| 


of  years  of  research  and  de¬ 
velopment.  It  provides  o 
simple  and  direct  meons  of 
rapid  and  accurate  measure¬ 
ment  and  spectral  display  of 
on  rf  signal. 


IDeel  Regeletedl 

Consists  of  two  in¬ 
dependently  regulated 
D.C.  power  sources 
(isolate  from  ground), 
mounted  on  one  chassis. 
Each  power  source  has 
its  own  power  switch, 
fuse,  pilot  light  and 
voltage  control. 


g  freeuency  accuracy  1  per¬ 
cent. 


•  No  Klystron  modes  to  set. 


MODEL  mi2 

Heavy  duty  electron¬ 
ically  roguleted  D.C. 


g  freguency  marker  for  meas¬ 
uring  differences  0-2S  MC. 


g  Only  four  tuning  units  re- 
guirad  to  cover  entire  raitge. 


Mocfgl  VT  10  Cn  te  20  MC 

Designed  for  use  os  on  oscilloscope  deflection  om- 
pliliw  for  the  measurement  and  viewing  of  pulses 
of  short  duration  and  rise  time. 


PORTABLE  TELEVISION 
WAVE  FORM  MONITOR 

Model  TO-1 


Model  M-IOS 

A  high  fidelity  picture  monitor  of  large 
site,  sufficient  for  ease  of  observation 
ur«dw  studio  conditions.  It  is  o  high  im¬ 
pedance  device  and  may  be  connected 
across  o  video  transmission  line  without 
affecting  the  terminal  impedance  of  the 
lirte.  Monochrome  and/or  color  sigrwis  In 
block  ond  while  reception  is  provided. 


Designed  for  precise  wove  form  analysis 
and  amplitude  nteosuremenl  of  video  sig¬ 
nal  in  television  circuits.  Also  ideal  os  a 
general  purpose  instrument  in  many  op- 
^icotions,  because  of  its  wide  frequency 
response,  high  sensitivity,  excellent  syn- 
chroniiiitg  capability,  precision  calibrating 
circuits  aitd  unusually  large  symmetrical 
horisonlol  expansion. 


See  us  at  Booth  2-511,  Radio  Engineering  Show 

Wont  mere  hifermgtieef  Use  post  cord  ee  lest  page. 
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Precision-Built ...  for  dependable  peHormante 


exacting  standards  demanded  for  critical 
electronic  applications.  Close  quality  con¬ 
trol  and  modem  production  methods  give 
you  assurance  of  quality  components  in  any 
quantity  you  need. 


Whatever  your  requirements  for  top  quality 
wire-wound  components,  you  can  count  on 
I-T-E  products.  Power  resistors,  precision 
resistors,  deOection  yokes— all  are  specially 
designed  and  precision-built  to  meet  the 


Non-hygro«copic  ceramic  foundations 
ore  in  accordance  with  JAN  tpecifleationt. 

Purest  resistance  wires  ore  uniformly 
wound  to  prevent  shorted  turns  and 
excessive  hot  spots.  All  connections 
silver-soldered. 

Vitreous  enamel  coating  (organic  if 
required)  provides  o  glazed  moisture- 
repellent  surface  with  fast  heat-dissipa¬ 
tion  qualities. 

Advanced  production  methods  assure 
high  stability,  long  life. 


Standard  fixed  resistors: 
5-200  watts 


Adjustable  resistors: 
10-200  watts 


Special  resistors: 

built  to  specifications 


Standard  Tolerance:  ±10%.  ±5%  and  lau  mode  to  order. 


I-T-E  PRECISION  RESISTORS 


TVPI  A I 

lightweight,  hermetically 
sealed — for  precision 
operation  up  to  125°  C 
Surpass  JAN  R-93  A, 
Characteristic  A,  and  MIL 
R-93  A  specifications. 

TYPESi 

vacuum-impregnated, 
moisture-resistant.  For 
JAN  R-93,  Characteristic 
B,  specifications. 

Ratings  from  0.01  ohm- 
10  megohms,  0.125- 
5  watts. 


High-quality  wire  alleys  are  used- 
free  from  internal  stresses  and  strains. 

Automatic  precision  winding  assures 
even  tension — eliminates  hot  spots. 

Hermetic  or  vocuum-impregnated  seal¬ 
ing  protects  against  destructive  effects  of 
salts,  moisture,  and  atmospheric  conditions. 

Accelerated  aging  process  prior  to 
calibration  assures  accuracy. 

Critical  quality  control  eliminates  oil 
resistors  which  do  not  come  up  to  high 
l-T-E  standards. 


Standard  Tolerance: 


±1%.  Available  in  specified  tolerances  dovm  to  ±0.05%. 


I-T-E  DEFLECTION  YOKES 

Wire  size  and  quality  constantly 
checked.  Coils  impregnated  in 
special  moisture-resistant  thermo¬ 
plastic— properly  cim?d  to  assure 


firm  coil  with  minimum  los-ses. 
Yokes  can  be  obtained  complete 
with  wire  leads,  resistors,  and 
cajtacitors  to  your  specifications. 


WRITE  FOR  DETAILS 


I-T-E  RESISTOR  DIVISION 

1924  Hamilton  St.,  Phila.  30,  Po.  •  A  division  of  the  I-T-E  Circuit  Breaker  Co. 
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Nature's  60  million-year-old  secret  becomes 


THE  BIGGEST  NEWS  IN 
ELECTRICAL  INSULATION! 


Just  as  Nature  preserved  insects  in  amber 
for  millions  of  years,  you  can  now  seal  fragile 
electrical  components  in  “Scotchcast”  Embed¬ 
ment  Resin  for  dependable  insulation  and  pro¬ 
tection  against  oil,  moisture,  chemicals  and 
weather.  It’s  available  in  two  forms  to  meet 
your  special  requirements. 

“Scotchcast"  No.  1  is  a  Ao/  pouring  resin  of 
the  epoxy  type.  It’s  a  solid  at  room  temperature 
and  is  us^  with  a  solid  hardener.  Both  the  resin 
and  the  hardener  are  heated  to  240“-250“  for 
mixing  and  pouring. 

“Scotchcast”  No.  2  is  a  cold  pouring  epoxy¬ 
type  resin  that  is  supplied  as  a  liquid.  After 
liquid  hardener  is  added,  it  cures  and  acquires 
protective  and  insulating  properties  similar  to 
those  of  the  hot  pxjuring  resin. 

For  complete  data  on  these  remarkably 
tough  new  resins,  write  Minnesota  Mining  & 
Mfg.  Co.,  Dept.  E-33,  St.  Paul  6,  Minnesf>ta. 

Scotchcast 

Electrical  Embedment  Resin 


Thp  term  “S.  ntrh”  and  ihn  plaid  dc^mn  arr  rfjfjvtfrrd  tf  ad«‘niark'  f'-r  th»‘  t  h.in  ijt<*  -on-it  i  v»*  .idli*‘'‘ivf  t.un-  rnad»*  in  I '  S  \  Ijv  \t  I  \ \  !■  Sf )  f  A 

M  '».<().,  St,  !*aul  6.  Minn,  al-  >  makrr- "t  S«  ot*  l»  N-und  k«*.«.rdiivK  l.itn-  I'rnli'i-ra!  K  uMmti/*  d  (  oatinK  S'-Dldit#*  ii\ t  - 

iriK.'  Safety- Walk  N<in->Up  ing.  d  M  ‘  .\bra»iN  .\dh«"'i\  »*•«•  <  rriirral  }•  *rt  W  J  !■ .  4 Jnd  St  .  .N*-w  \  < >rk  1  7 .  N  N*  I n  (  .(na<la •  I .* »tid<'M  <  »'it  <  an 
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WHAT  ABOUT  THE 


I 


Wattage  Rating 

orPRECISlOH  WIREWOUHD  resisjors? 


'Fhc  wattage  rating  of  prrrituon  w  irewuunii  renistors 
ia  often  expreased  in  two  forms — the  manufarturer’s 
commerrial  catalog  rating,  and  the  JAN-R-93  or 
MIL-R-93A  rating.  Exceptions  are  the  many  resistors 
smaller  than  JAN  and  MIL  dimensions  not  rated 
under  JAN  or  MIL  specifications. 

THE  BASIS  FOR  WATTAGE  RATINGS:  Production 
resistors  are  wound  with  resistance  wire  insulate<l 
with  either  or  both  enamel  and  a  silk  or  nylon  cov* 
ering  which  deteriorates  rapidly  aimve  lOS^C. 

JAN  and  MIL  wattage  ratines  are  based  on  an 
ambient  temperature  of  8S*C.  Tlie  wattaee  rating  is 
limited  to  the  power  dissipation  which  will  cause  not 
more  than  a  2(rC  temfierature  rise.  This  results  in  a 
temperature  of  not  more  than  I05°C  at  the  hottest 
point  ("hot'Spot")  on  the  winding. 

Shallcross  commercial  ratings  are  based  on  an 
ambient  of  2.'>*C.  Wattage  rating  is  limited  to  the 
power  dissipation  which  will  cause  not  more  than 
a  20*>40*C  rise.  Although  higher,  these  ratings  are 
based  on  hot-spot  tem|>erature8  of  only 

VOLTAGE  DERATING  AND  RESISTANCE:  Above 
about  SO  per  cent  of  the  cataloged  maximum  resist¬ 
ance,  the  Shallcross  commercial  wattage  rating  must 
be  derated  by  the  maximum  voltage  tabulated  in 
the  catalog.  Lower  thermal  efficiency  of  the  small 
diameter  wire  used  for  higher  resistan<*e  values  causes 
a  higher  temperature  rise  for  the  same  dissipation, 
and  the  potential  gradient  in  the  winding  must  lie 


held  to  a  safe  proportion  of  the  breakdown  voltage. 

Computation  using  JA.N-MIL  wattage  ratings, 
maximum  resistances,  and  voltage  limitations,  reveals 
that  voltage  derating  is  seldom  necessary  up  to  99% 
or  more  of  JAN-MIL  maximum  resistance  values. 

TOLERAIKE  DERATING:  JAN,  MIL,  and  Shallcross 
commercial  wattage  ratings  are  based  on  resistors 
with  1%  tolerance.  For  closer  tolerances,  the  fol¬ 
lowing  MIL  derating  system  is  a  good  one  to  use: 

RasUlar  TaUronca— %  Par  Cant  af  Naminal  Waltaga 

1  100 

0.5  75 

0.25  50 

0.1  50 

SPECIAL  HIGH  WAHAGE  RESISTORS:  Shallcross 
also  offers  non-inductive,  precision  wirewound  re¬ 
sistors  rated  .*>  to  10  times  higher  than  the  usual 
rammercial  wattage  ratings.  'ITiese  "G”  type  resistors 
are  wound  with  glass-insulated,  low  T.C.  wire,  sili¬ 
cone  varnished.  They  are  rateil  on  a  130®C  tempera¬ 
ture  rise  aliove  an  ambient  of  25®C.  Their  hot-spot 
temperature  is  175®C. 

Shallcross  also  supplies  "S”  type  resistors  wound 
with  silicone-enameled  low  T.C.  wire.  Better  insula¬ 
tion  permits  these  resistors  to  operate  at  higher 
than  normal  hot-spot  temperatures.  F^xacl  ratings 
are  still  being  established,  but  they  can  lie  expected 
to  approach  those  of  "G”  resistors  while  |>ermitting 
higher  maximum  resistance  values. 


furtimr  dataf/i  m  WmHagm  Ratmgt  attd  ofhar  rmthtor  cfiaradarnHct  or*  availaUm  in  Shallcrot$  Bulintm  R-3C 

SNAllCIOSS  MANUFACTURING  COMPANY  •  522  PUSEY  AVENUE,  COLLINGDALE,  PA. 

us  at  tha  i.R.E,  Show— Booths  2-210  A  2-211. 


Th*  third  of  ■  ■eri—  to  promote  a  bettor  understanding  of  the  performance  characteristics  of  precision  wirewound  resistors. 
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SOFT  SOlPER 


FOREMOST  IN  QUALITY 


Alpha’s  preformed  solders,  in 
any  shape  or  size,  cut  many 
hours  from  your  production 
time.  You  can  select  washers, 
rings,  coils,  cut  shapes,  drops, 
pellets,  solder  foil,  to  fit  your 
sp>ecific  needs.  They  save  you 
considerable  money  and 
materials  in  repetitive  soldering 
processes. 


Guaranteed  non-cor¬ 
rosive  for  radio,  tele¬ 
vision,  electronic  and 
other  electrical  appli¬ 
cations.  No  other  sol¬ 
der  works  faster  or 
easier  ...  It  provides 
greater  fluxing  uni¬ 
formity  and  stronger 
smoother  joints. 


SPEED  AUTOMATIC  SOLDERING 

for  flamt,  ovm  or  induction  hootinf 

locrcsse  Productioii  •  Mela  Faster  •  Goaraawe 
Product  Precision  •  Wiih  Or  Wichoui  Sell-Flux 
Save  Labor  Cosa  •  Desi«oed  For  Your  Applicaiioa 
All  Sizes,  Shapes,  Alloys  •  Strooser,  Smoother  Joino 

AVAILABLE  IN 
it  CiN.TRKOM  A-nil-COM 

ENERGIZED  LEAKPRUF 
ROSIN^ILUD  AaO-FILUO 

it  SINOll-CORE  it  SOUO  WIRE 
it  SHEET  SOLDER 

Please  consult  us  on  your  soldering  problems 
Trained  Field  Engincen  always  available  to  assist 
you  Small  or  large  quantities 


No  activating  chloridos  or  other  chemical 
agents  tending  to  produce  acid  condi¬ 
tions,  toxic  or  sticky  vapors,  or  latent 
corrosion. 

Ideal  where  plated  and/or  exidiied  part*  mwat  be  toMered, 
Oealfned  ter  ine  where  tenter  fluxinp  it  desirable. 

CEN-TRI-CORE’s  exclusive  design  guaran¬ 
tees  rosin  throughout  the  complete  length 
of  the  wire.  Eliminates  rejects  commonly  en¬ 
countered  in  the  use  of  ordinary  rosin  core 
solders.  CEN-TRl-CORE  is  faster  fluxing: 
thinner  walls  between  solder  and  rosin 
assure  faster  penetration  of  heat  to  the  flux 
—  requires  less  heat  and  guarantees  max¬ 
imum  fluxing  action  of  the  rosin. 


CSN-TRI-CORE 

PLASTIC 

ROSIN-FILLED 

SOLDER 


For  thosa  applications 
whoro  a  convontional 
rosin  flux  is  roquirod.  For 
tolophono  and  olhor  crit¬ 
ical  soldoring  oporotions. 


for  fortbrr 
mform4$Uon 


wri$e  to 


write  for  generous  samples 

ALPHA  METALS,  INC. 

58  Wafer  Street,  Jersey  City  4,  N.  J, 


ALPHA  METALS,  INC. 

58  Water  St.,  JerMy  City  4,  N.  J. 


Visit  ns  at  Rootk  S12 — 3rd  floor,  I.R.E.  Radio  Enginoorlng  Show 


Wont  more  informotion?  Use  post  cord  on  lost  page. 
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bony) 
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GQ4  is  an  almost  puro  Iron  powdor  consisting  of  sphorical  particlos  which 
arm  roadily  comprossiblo,  rosulting  in  high  pormoabllity.  In  this  rospoct, 
it  oxcoods  all  othor  Carbonyl  Iron  Powdors  by  a  considorablo  margin.  Tho 
particlos  possmss  an  officiant  insulating  coat.  Tho  powdor  was  dosignod 
to  roplaco  HP,  mixturos  of  HP  and  L,  and,  in  somo  Instancos,  L  itsolf.  Its 
proportios  aro  such  that  It  should  yiold  simultanoously,  highor  Q  valuo, 
highor  strongth  and  ofton,  hIghor  pormoabllity,  than  mixturos  of  HP  and  1. 


We  urge  you  to  ask  your  core  maker,  your  coil  winder,  your  industrial 
designer,  how  G  A  &  F  Carbonyl  Iron  Powders  can  increase  the  efficiency  and 
performance  of  the  equipment  or  product  you  make,  while  reducing  both  the 
cost  and  the  weight.  We  also  invite  inquiries  from  those  whose  requirements 
call  for  still  greater  variations  than  are  offered  by  any  of  our  existing  types. 


This  wholly  now  32-pago  book  offers  you  the  most  comprehensive 
treatment  yet  given  to  the  characteristics  and  applications  of  G  A  &  F  Carbonyl 
Iron  Powders.  80%  of  the  story  is  told  with  photomicrographs,  diagrams, 
performance  charts  and  tables.  For  your  copy — without  obligation — kindly 
address  Department  42. 


|a  ANIARA.  CHEMICALS 

Divisioii  of  GENERAL  DYESTUFF  CORPORATION 
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Want  mort  informatioii?  \)j«  patt  cord  aa  last  papa. 


keeping  communications  ON  THE  BEAM 


^a/nmumcail^bnd /OM 


and  still  the  giants  ol 


soup  over 


come  in  on 


poor,  commercial  pilots  must  rely  on  radio-radar 
equipment  to  bring  their  ship  in  safely.  JK  Crystals 
play  an  important  role  in  this  every  day  drama  of 
keeping  airlines  communications  "on  the  beam”  in 
the  air  an(J  on  the  ground. 


THE  JAMES  KNIGHTS  COMPANY 

SANDWICH  ILLINOIS 


CRYSTALS  FOR  THE  CRITICAL 


The  JK  H-17  Crystal  meets  rigid  airline  re¬ 
quirements  for  compactness,  light  weight, 
rugged  dependability.  A  Military  type,  it  is 
hermetically  sealed — dust  and  moisture  proof 
—  plated,  quartz  plate  is  shock  mounted.  One 
of  many  JK  Crystals  made  to  serve  every  need. 
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" . . .  I  First  ProTils  a  Bi (id 

Noa-collapsibla  Tatis.” 


THEISE  were  the  words  used  by  Marvin  < 
C.  Stone  of  Falls  Church,  Virginia,  in  < 
his  description  of  this  fountain  pen  patent  1 
granted  him  June  27,  1882,  and  later  up-  y 
held  in  an  infringement  suit  in  1898  in  i 
the  Circuit  Court  of  New  York.  I 

Marvin  C.  Stone  was  the  founder  of  the 
Stone  Paper  Tube  Company,  manufac-  j 
turers  today  of  both  collapsible  and  rigid  t 
non -collapsible  lubes,  and  he  was  the  great-  t 
uncle  of  our  president.  I 

Thus  it  can  be  seen  that  more  than  70  < 

years  ago.  Stone’s  inventiveness  and  knowl¬ 
edge  of  the  use  of  tubes  was  demonstrated 
.  .  .  qualities  which  have  made  Stone  one 
of  the  largest  manufacturers  of  small  | 
diameter  paper  tubes  in  the  United  States. 

During  these  intervening  years.  Stone 
has  become  a  specialist  in  the  manufacture 

Wont  mort  information?  Uso  pott  cord  on  lott  poso. 


of  spiral  wound  insulating  tubing,  sleeves, 
and  bobbins.  Diameters  as  small  as  3/64” 
1 D  can  be  furnished  in  products  of  various 
wall  thicknesses  and  lengths  and  in  many 
materials  including  hi-dielectric  kraft,  fish 
paper,  and  plastic  films. 

Hundreds  of  America’s  leading  manu¬ 
facturers  in  many  industries  have  found 
that  Stone’s  long  experience  makes  pos¬ 
sible  the  delivery  of  custom-made  quality 
products  to  close  tolerances  at  low  cost 
with  unsurpassed  service. 

Whatever  your  problem — large  or  small 
—  we  welcome  the  opportunity  to  serve 
you.  Sales  representatives  are  located  in 
principal  cities. 

STONI  PAPER  TUti  CO. 

INCOtaOa  ATID 

Watklnt**"  17,  0.  C. 


M.  0.  STORE. 


FOniTAII  FEI  lOLDEt. 


Ko.  260.134. 


Patented  Jnne  27, 1882. 


4!^.  S.  ^ 

H  Ik 


ir^r 


Jkventor 


United  States  Patent  Office.  ^ 


Here  is  Plug-in  Unit  Construction 


Everything  you  need  to  mount,  house,  fasten,  connect 
monitor  your  equipment. 


St  START  WITH 

ALDEN  MINIATURE 
TERMINALS 


9m/  Miniature  Terminals, 

jrO  Alden  Gird-mounting  Tube 
Sockets  and  Mounting  Brackets,  which 
mount  in  the  prepunched  holes. 


Pre-punched  Terminal  Mount* 
ing  Card  ready-cut  to  size  you  require. 
Stake  in  Alden  Miniature  Terminals  to 
mount  your  circuitry. 


fHcrc’t  m  beautiful 
fTK  on  little  Terminal 

'iH  ^  that  reaUy  puu  ml. 
CO  Lr  1^  dering  on  a  produc- 
tion  baiii;  t^ing  a 
minimum  of  (pace 
and  material.  Ratchet  holdi  lead*  firmly  for  wider. 
ing,  no  wrap.around  or  pliering  neceitary.  Unique 
punch  preM  configuration  give*  rapid  heat  tramfer, 
taking  leu  time  and  wider.  Designed  for  Govt. 
Miniaturiution  contracu.  Staked  in  Alden  Pre¬ 
punched  Terminal  Cards,  allow  patterns  for  any 
circuit. 

I  forwldering 

riFll 


Prepunched  Terminal 
Mounting  Cards  come 
in  all  sites  needed  lor 
Packages:  miniature 
7.pin  and  9.pin  units, 
or  11. pin  and  20.pin 
plug.in  units.  Card  is 
natural  phenolic  Vitl" 
thick  prepunched  on 
centers  with  .101' 
holes  for  taking  the 
Miniature  Terminals. 


Mounting 
Brackett  stake 
to  the  Pre* 
punched  Card, 
mount  Card  to 
Package  Bate 
and  Lid. 


Alden  Card  •  mounting 
Tube  SotJtets  for  mini¬ 
ature  7,  miniature  9 
and  octal  tubes,  are 
complete  with  studs 
and  eyelets  for  easy 
mounting  on  Pre¬ 
punched  Cards. 


Attach  Miniature  Terminals, 
Card-mounting  Tube  Sockets 
and  Mounting  Brackets,  which 
fit  any  of  the  prepunched  holes. 


out  circuitry  with  Prepunched 
■ffCf  Terminal  Mounting  Card  in 
lengths  up  to  3'. 


No  pliers — No  twisting 


Wires — Buss  ban  easily  accessible 


READY  MADE  to  fit  various 
ready  made  Chassis  sites. 


Ratchet  holds 
leads  firmly 


Alden  Card¬ 
mounting  Tube 
Sockets,  ready¬ 
made  in  variety 
of  sises,  com¬ 
plete  with  studs 
and  eycleu  for 
easy  mounting 
on  Prepunched 
Cards. 


Snip  off  loops  desired  to  by-paw. 


Organise  circuitry  in  compact  vertical 
planet.  Use  both  tides  of  Prepunched 
Card  to  stake  in  Alden  Miniature  Ter¬ 
minals  to  your  circuitry  layout.  Vertical 
position  gives  ready  accessibility;  there 
is  no  “underneath”  in  Alden  d«ign. 


Slake  under  Terminals  for  common  circuits.  Loops 
match  prepunched  boles  in  Terminal  Cards.  Snip 
off  loops  desired  w  by-pass. 


, 

'  ' 

_ _ _ 

TO  OBTAIN  COMPLETE  DETAILS  . 


Tiny  Snniing  Elnmnnls  specifically  designed  to  spot 
trouble  instantly  in  any  unit. 

Here  are  tiny  components  to  isolate  trouble  instantly  by  providing 
visual  tell-tales  for  each  unit. 


Get  one  point  of  .check  of  all  incoming  and  outgoing 
leads  thru  ALDEN  BACK  CONNECTORS 


"PAN-i-LITE"  MIN.  INDICATOR  LIGHT 

So  compact  you  can  use  it  in  placet  never  before  pouible. 
Glows  like  a  red-hot  poker.  Push-mounts  in  .948*  drill  hole. 
Bulbs  replace  from  front.  Tiny  spares  are  unbreakable,  easily 
kept  available,  taped  in  recess  of  equipment.  Alden  #86L, 
ruby,  sapphire,  pearl,  emerald. 

MINIATURE  TEST  POINT  JACK 

Here  are  tiny  insulated  Test  Point  Jacks  that  make  possible 
checking  critical  plate  or  circuit  voltages  from  the  front  of  your 
equipment  panel — without  pulling  out  equipment  or  digging 
into  the  chassis.  Takes  a  minimum  of  space,  has  low  capaci¬ 
tance  to  ground,  long  life  beryllium  copper  contacts.  Available 
in  black,  red,  blur,  green,  tan  and  brown  phenolic  conforming 
to  MIL-P  14B-  CGF;  alw  nylon  in  black,  red,  orange,  blue, 
yellow,  white,  green.  Alden  #110BCS. 

ALDEN  "FUSE-LITE" 

Sum  Btows  —  lit*  OUwt. 

Signals  immediately  blown  fuse.  Lite  vbible  from  any  angle. 
To  replace  fuse  simply  unscrew  the  1-pc.  Lite-lens  unit.  Mounts 
easily  by  standard  pn^uction  techniques,  in  absolute  minimum 
of  space.  IIOV  Alden  #440-4FH.  28V  #440-«FH. 


MNOll  CHICK  POINT 

Here  for  the  first  time  is  a  slide-in  connector  that  brings  alt  incoming  and  outgoing 
leads  to  a  central  check  point  in  orderly  rosn,  every  lesul  equally  accessible  and 

color  coded.  _  ^ 

jis.  r-.i - j! —  Generous 

bell-mouthing 


Avoid  conventional 
rats  nest  wiring 


Permit  direct  Floating  uncongested 

efficient  wiring  »enninali 

STRAIOHT-THROUOH  aKUITRY  lASY  INSIRnON  AND  MMOVAL 

Wiring  is  kept  in  orderly  planet,  avoid-  Mating  tolerances  permit  easy  insertion 
ing  rat’s  nett  of  conventional  back  plate  and  removal  without  demanding  crit- 

wiring.  Connections  between  Terminal  leal  alignment  tolerances.  Assure  proper 
Mounting  Cards  are  through  Back  Con-  contact,  with  safety  shielding  of  dan- 

nectors  w  that  all  circuitry  it  controlled  gerous  voltages.  Leads  can  be  attached 

at  this  central  point.  Incompatible  volt-  above,  below  or  out  of  the  back  for 
ages  safely  iwlated  and  separated.  most  direct  and  efficient  interconnects. 

Ready-made  Alden  Back  Connectors  meet  all  conceivable  needs,  for 
slide-in  chassis  replaceable  in  30  seconds  with  spare. 


I 

0 


READY-MADE  for  your  Electronic  Equipment 


ALDEN  BASIC 


All  designed  —  all  tooled 


production  immediately  available 
no  procurement  problems*  Apply  ALDEN  StandprdM  wholly  or  in  port* 


ALDEN 

PLUe-IN  PACKAGES  — 

Using  standard  Alden  Plug-in  Pack¬ 
aging  Components  you  can  mount  a 
tremendous  variety  of  circuits  on 
chassis  or  in  racks. 


After  moimting  your  circuits 
Viff  on  Terminal  Car^  use  Alden 
Standard  Plug-in  Bases,  Housings, 
Bails  for  packaging. 


At40m  “W  Rack 
Moaatiag  8*ck«t 


Mio.  7  a  9-pia 
BASES  avail* 
able,  also  11^ 
pia  a  20-piaj| 

BAILS  a 

HOUSINGS  ar 
LIDSteaMtch. 


SO  Aide*  “20’' 
Plag-i*  Uaiti  ilha- 
traied,  ia  10^^  a 
19*  rad  BMaatiag 


Prepunched  Cards 
carrying  completed  cir¬ 
cuitry  into  Standard  Alden  Basic 
Chassis  Body.  ^ 


.  SEND  FOR  FREE  "ALDEN  HANDBOOK 


Your  daslgn  and  production  man  hov*  always  wonted  Your  customors  and  sales  force  will  welcome  these 
these  advantages:  advantages: 

Tke  big  objectioa  t«  eUctreaic  equipoicni — Ireai  tbe  uicr’r  point  of  view — ia 

1.  Experimental  drcuitiy  can  be  let  up  with  production  compoaeali,  catting  that  U  it  goes  out  d  order  be  feek  helplem.  But  you  have  a  perfect  answer  when 

down  debugging  time.  your  equipaaent  it  made  to  Alden  Standardi  of  Phig-ia  Uait  Conttruction  becauM 

they  amure  DEPENDABLE  OPERATION,  at  followa— 

2.  Alkmi  tcchakUna,  rather  than  engineer,  to  debug,  by  taking  out  unit.  SO-SECOND  REPLACEMENT  OF  INOPERATIVE  UNITS  by  plugging  in  avail. 

able  coded  tparat. 

TROUBLE  INSTANTLY  INDICATED  AND  LOCATED  by  monitoWng  clemenU 
amif  ned  to  each  fuactiooal  uait. 

4.  Optimum  circuit  layout  uting  itandard  terminal  card.  TECHNICAL  PERSONNEL  NOT  REQUIRE  to  !■  operation,  due  to 

ODVMWi  color  codiaf  And  fool-proof  ooo-iaccrcluogtabiliCy  of  maliDf  compoaentto 

5.  Abaolute  minimum  requirement!  of  labor,  materials,  space.  TOOUSS  M^NTENANCE  made  possible  by  patented  Aldea  faateaen  and  plug¬ 

in  Mckiag  and  electing  devices. 

S.  The  various  sub-assembliet  can  be  built  concurrently  on  separate  aaseatbly  lines.  AIRMAIL  SERVICE — 

Compact  functional  units  practical  to  send  airmail  to  factory  for  needed  overhaul. 
7.  No  tooling  costs — no  delays — no  procureaaent  headaches.  UNI-RACK  FIELD  HANDLING  UNIT — groups  functional  uaits  into  stacking 

cabinets  not  exceeding  one-  or  two-man  hamfliag  capacity— go  easily  through 
S.  Fewer  prints — smaller  parts  inventory.  windows,  doors. 

CONNECT  AS  FAST  AS  UNLOADED,  by  coded  aon-interchaageable  uait  cablet 
9.  Can  subcontract  assemblies.  plugged  is  between  Uni-racks. 


B,  Given  the  circuitry,  nothing  further  to  design — make  up  from  standard  Aides 
components. 


This  226-page  Handbook  describes  fully  the  Alden  System  of  Plug-in  Unit  Construction  and  the 
hundreds  of  components  ready-made  and  completely  tooled  to  meet  your  every  requirement. 
It’s  a  gold-mine  for  those  designing  electronic  control  equipmrat  that  is  practical  in  manu¬ 
facture;  dependable  in  operation. 

UQUiST  YOUR  COPY  TODAY -SINT  FJUfI 
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INSULATING 
WATER  SYSTEMS 

for  cooling  High>Power 
Electron  Tubes 

For  insulating  the  water  system  for  water-cooled  tubes,  use  of 
Lapp  porcelain  obviates  troubles  arising  from  water  contamination 
and  conductivity,  sludging,  and  electrolytic  attack  of  fittings. 

Lapp  porcelain,  in  pipe,  coils  and  fittings  is  a  completely 
vitrified,  non-porous  ceramic,  non-deteriorating  and  chemically 
inert.  It  assures  permanent  cleanness  and  high  resistance  of 
cooling  water,  eliminates  need  for  frequent  inspection,  changing 
of  water  or  failure  of  the  water  system,  provides  positive 
cooling  for  long  tube  life. 


r-#' 


LAPP  PORCELAIN  PIPE  Inside  pipe  diameters  of  I,  2  and  3*. 

Available  in  straight  pipe  up  to  60"  lengths,  90°  and  180°  elbows, 
and  fittings.  All  connections  are  swivel-type.  Stand  off  insulators 
attach  directly  to  bolts  which  hold  pipe  sections  together. 

Metal  fittings  arc  bronze,  polished  heavy  chrome  plated. 


LAPP 

PORCELAIN  WATER  COILS 

Twin  hole  coils  with  inside  pifie  diameters  1".  Single  hole 

coils  with  inside  pipe  diameters  5^,  1}^".  Provide  for 

flow  of  cooling  water  from  2  to  90  gal.  per  min.  Coils  provided 
with  cast  aluminum  mounting  bases,  fittings,  and  three-foot 
sections  of  lead  pipe  for  attachment  to  coil  terminals. 

Write  for  complete  description  and  specifications.  Radio 
Specialties  Division,  Lapp  Insulator  Co.,  Inc.,  Le  Roy,  N.  Y. 
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Want  mort  information?  Um  post  card  on  last  pago. 
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WHAT  IS 


DOING  ABOUT 


HERMETIC  is  now  actively  engaged  in  the  develop¬ 
ment  of  hermetic  seals  for  both  point  contact  and  junction 
transistors.  These  are  being  designed  for  plug  applications, 
feed-through  connections,  fuse-type  mounts,  etc.  Typical  of 
other  HERMETIC  innovations,  they  will  be  noted  for  accuracy, 
sub-sub-miniature  designs  and  a  variety  of  shapes  and  flanges 
to  fit  every  form  of  housing.  In  addition,  it  will  be  possible^  to 
use  these  new  hermetic  seals  for  both  single  and  double  mount, 

for  information  and  assistance  concerning  your  own 
transistor  problems.  Please  submit  sketches  indicating  mounts, 
limiting  dimensions,  number  and  size  of  contacts  and  any 
other  applicable  specifications. 

HERMETIC's  32-page  catalog  is  also  available  with  a  wealth 
of  data  on  hermetic  seals.  Your  copy  is  free! 


33  South  Sixth  St.,  Newark  7,  New  Jersey 


FIRST  AND  FOREMOST  IN  MINIATURIZATION 


r  ^  ' 

■‘4- 

 X  L  ^ 

■  m 

wt'v..  at  •s't'.' '•bd  t,  - 

rraVr  ' 

DUAL  DIVERSITY  RECEIVERS 

•x-ffie  choice  of  COMMERCE 

and  thn  ARMED  FORCES 

TodajTf  with  trantporUtion  taking  to  the  Jet  and  far>flnng 
armiea  moving  on  directive*  from  half  the  world  away,  the 
need  for  precision  communication  equipment  i*  indiapenaable. 
New  high*  in  *tepped-up  speed,  fidelity  and  dependability  are 
demanded.  Because  Northern  ^dio  soecialiies  in  the  design 
and  construction  of  Frequency  Shift  equipment  of  the  types 
listed  below,  hundreds  of  Northern  Radio  equipments  continue 
to  meet  this  challenge. 

For  example,  the  Dual  Diversity  Receivers  of  the  type  pictured 
above  under  construction,  although  designed  and  built  by 
Northern  Radio  for  commercial  use,  have  been  specified  as  is 
by  the  Armed  Forces. 

This  is  proven  communications  leadership  —  and  only  constant 
tescarch  and  precision  manufacture  can  produce  it  STriu  for  com- 
pUto  information. 


ORS 

RADIO  MULTIPLEX  SYSTEMS 

TONE  RLTERS 
LINE  AMPUnERS 


Pocc-Selfcrs  in 
Communitalion  Equipme 


ttL  N'OjTfUTim  TbiDJO  ^OMPAjW,  inc. 

147  WEST  22nd  ST  ,  NEW  YORK  1  1  NEW  YORK 
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VERY  HIGH  SPEEDS? 


SEVERE 

VIBRATIONS? 


Impregnate  Your  Windings  with  this 


L4ib  teats  prove  it — field  studies  confirm  it!  The  bonding  strength  of 
Irvington  No.  140 — even  at  Class  temperatures — far  exceeds  that 

of  any  other  varnish  developed  or  tested  by  Irvington. 


Irvington  No.  140  prevents  coil  or  wire  movements  even  on  units 
operating  at  extremely  high  speeds  or  under  severe  vibration.  In  addi¬ 
tion,  it  has  high  resistance  to  heat,  oil  and  chemicals;  excellent  elec¬ 
trical  properties;  unusual  stability  m  storage  and  dip  tanks. 


Use  Irvington  No.  140  on  high-speed  tool  armatures,  automotive  arma¬ 
tures,  Diesel  electric  traction  motors  and  generators,  high-speed  motors 
and  generators.  Fill  out  the  coupon  for  further  facts. 


Irvinston  Varnish  &  Insolstor  Co.  iL-s/ts 

11  Argyle  Terrace,  Irvington  11,  N.  J. 

Gentlemen: 

Please  send  me  Technical  Data  Sheet  on  Irvington 
Insulating  Varnish  No.  140. 


Irvington 


Name. 


VARNISH  A  INSULATOR  COMPANY 

Irvington  11,  New  Jersey 

Plants:  Irvington.  N.  J.;  Monrovia,  Calif.;  Hamilton,  Ontario,  Canada 


Company. 
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AMPEX  ELECTRIC  CORPORATION 


REDWOOD  CITY,  CALIF. 


MAGNETIC  RECORDERS 


How  to  fly  a  guided  missile 
in  your  laboratory 


Wont  mar*  infarinatieii?  Um  post  card  oo  lost  pogt. 
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Practically  any  electrical,  mechanical  or  physical  Besides  the  convenience  and  versatility  of  the  data 
phenomenon  —  even  the  full  flight  of  a  guided  itself,  Ampex  Magnetic  Recorders  and  the  tape 
missile  —  can  be  precisely  re-created  in  the  lab-  they  use  have  these  desirable  physical  qualities: 
oratory  from  Ampex  magnetic  tape  recordings. 

*  Ampox  Tapu  Rocordors,  boing  ruggmd,  compact  and  port- 
Ampex  retains  and  plays  back  data  in  the  same  ablo,  or#  usob/o  wham  othar  aquipmant  would  not  bo 
electrical  form  in  which  it  is  received,  making  its  toosiblo; 

playback  in  effect  equivalent  to  a  rerun  of  the  *  roquirt  no  procouing,  honco  it  immodiatoly  availabh 

original  test.  But  it  has  these  added  advantages:  _  playback,  ......  .  , 

.  *  lopo  sforot  on  onormous  quantity  of  information  at  low 

Data  can  be  repeated  at  any  time  or  place,  can  cost  and  in  minimum  bulk. 

either  be  scanned  or  studied  in  whole  or  part,  can  •  AmpoxTapo  Rocordortcoror  oxtromoly  widofroqutncy  rcngo: 

be  speeded  up  or  slowed  down,  can  be  fed’ to  au-  Modal  306  — O  to  5000  cyclat/tac. 

tomatic  reduction  systems.  Furthermore,  desired  IZZl^JllSSi'^TalVoi**" 

portions  of  the  data  can  be  reduced  to  oscillograph 

traces,  pen  recordings  or  any  other  form  that  could 

have  been  made  at  the  time  of  the  origiiMl  test. 


Capocilort  shown  }*/« 
timos  oclwol  siio^^^ 


CM- 15  El  Menco  Capacitors  range  from  2  to  420 


mmf.  at  500  vDCw  .  .  .  measure  only  9/32"^  x  1/2^^ 


X  3/16^^  . .  but  they’re 


WRITE  FOR  FREE  SAMPLES  AND 
CATALOG  ON  YOUR  FIRM'S 
LETTERHEAD 


PRETESTED  at  1000V! 

ALL  fixed_mica  El  Menco  Capacitors  are  factory-tested  at  double 
their  working  voltage.  So,  you  can  be  sure  they’ll  stand  up.  They 
also  meet  all  significant  jAN-C-81  specifications.  This  means  that 
you  can  specify  them  with  confidence  for  all  military  or  civilian 
electronic  applications. 

Our  Type  CM- 15  silvered  mica  capacitors  reach  525  mmf.  at  300 
vDCw.  Our  other  types  —  silvered  and  regular  —  provide  capaci¬ 
ties  up  to  10,000  mmf.  Want  samples  for  testing?  The  Electro 
Motive  Manufacturing  Co.,  Inc.,  Willimantic,  Conn. 


Jebb«r*  and  dittribwfort  or*  raqwMtod  ta  writ*  far 
infarmalian  ta  Area  Eloclranici,  Inc.,  103  Lofoyotta 
St.,  Naw  Yorli,  N.  Y.  —  Sala  AfanI  far  iabbarc 
•nd  Dicfrlbwtart  in  U.  S.  and  Canada. 


MOLDED  MICA  WiJb  d  hhU  J  IiUWMICA  TRIMMER 

CAPACITORS 

ond  EI«ctronic  *  MonwIcKtwrM  G«t  tnf^rmotlon  Direct  fr»m  •vr  Expert  D«pt.  ot  Wltllwiiytk, 

THE  ELECTRO  MOTIVE  MFC.  CO.,  INC.  WILLIMANTIC,  CONNECTICUT 
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%  CHANGE  IN  RESISTANCE 


for  high  specific  resistance ...  low  temperature 
coefficient  and  low  thermal  EMF  to  copper... 
great  stability  over  wide  temperature  ranges 


UNUSUAL 


CAN  YOU 
qualities 


;rNY0uTpMClS10N 

EQUIPMENTT^^^^I 


EVANOHM*  resistance  CURVE,  CHARACTERISTfCS  AND  PROPERTIES 


>1.  Analy>i*~NJ  74.75*/.,  Cr  20.00*/.,  Al  2.75*/.,  Cu  2.50*/. 

j  bctHwit  cerrosiMi  rtslstonct.  {^J^Rtsbthrity  —  800  olinis  p«r 
circular  mil  foot  (134  mkrolNn  an.)  ,  4.  Tomporoturo  cooffMant  of 
oloctrical  rosistanco  —  Hus  or  mlnws  .00002  ohms  por  ohm  por  dogroo 
ctnHgrado  bolwoon  minus  50*C  ond  plus  105*C  t  ^)Thorm^  ULF. 
n.  Coppor  —  .0025  mv.  por  dogroo  bolwoon  —50  and  105*C  (max.) 
r  i>]|} Non  mognotlc  ^"jQlHgh  tonsHo  strongth  hi  fino  shos- 150,000 
to  200,000  paX  C  ifcfH' my  bo  roadHY  wohM  or  broxod  and  soft 
soldorod  with  ipodal  cart.  ^  ^.|AvaWablt  in:  (o)  loro  who  shos 
.0009  and  lorgor.  (b)  inamolod,  Formox,  Colton,  SWc,  Nylon  ond  glass 
bMukrtod  who  In  shos  .0015  to  .0113. 


a  patented,  exclusive  alloy  produced  by 
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A  MESSAGE  TO  AMERICAN  INDUSTRY*ONE  OP  A  SERIES 


PROSPERITY  IN  THE  USA: 
How  Wealthy  Are  We? 


Again,  how  prosperous  are  the  people  of  the 
United  States? 

This  is  the  third  of  a  series  of  messages  de« 
voted  to  this  crucially  important  and  much- 
debated  question.  The  first  two  messages  dealt 
with  what  has  been  happening  to  our  national 
income,  both  in  terms  of  its  growth  and  how 
it  is  divided  among  individuals. 

This  third  message  deals  with  what  has  been 
happening  to  the  resources  —  factories,  farms, 
mines,  and  equipment  of  all  kinds  — out  of 
which  income  is  created.  It  deals  with  what 
economists  call  our  wealth. 

It  is  possible  for  a  nation  to  enjoy  apparent 
prosperity  for  a  time  by  rapidly  exhausting  its 
resources.  But  to  sustain  prosperity  over  the 
long  pull  a  nation  must  see  that  its  wealth  is 
not  dissipated.  Hence  what  is  happening  to  our 
wealth  now  is  a  harbinger  of  what  is  going  to 
happen  to  our  prosperity  later  on. 

How  Wealth  Is  Measured 

It  is  often  asserted  that  the  most  vital  ele¬ 
ment  in  a  nation’s  wealth  is  its  people.  There 
is  a  lot  in  this  idea.  For  example,  the  full  value 
of  a  country’s  hospital  and  surgical  equipment 
depends  on  its  physicians  and  their  skill  in 
handling  the  equipment 

However,  no  one  has  ever  devised  a  satis¬ 
factory  way  to  put  a  value  on  human  beings. 


So  people  are  omitted  from  calculations  of 
national  wealth.  So,  too,  is  military  equipment 
It  is  regarded  as  basically  destructive  and 
hence  not  a  real  addition  to  wealth.  Otherwise, 
the  wealth  of  a  nation  is  calculated  in  terms  of 
the  dollar  value  of  its  physical  resources. 

The  following  chart  shows  the  wealth  of 
the  U.S.A.  at  various  intervals  during  the 
past  50  years.  For  the  period  through  1948  the 
figures  come  from  a  pioneering  study  by  Ray¬ 
mond  Goldsmith  of  the  National  Bureau  of 
Economic  Research,  which  is  widely  regarded 
as  the  foremost  organization  in  its  field.  The 
figures  since  1948  are  estimated.  To  remove 
the  effect  of  price  changes,  all  of  the  wealth 
figures  are  calculated  in  1929  prices. 


From  this  chart  one  fact  stands  out  clearly. 
It  is  that  since  1929  our  national  wealth  has 
not  been  increasing  as  steadily  as  it  did  during 


earlier  periods.  Indeed,  in  1946  oiir  total  na¬ 
tional  wealth  was  actually  less  than  it  was  in 
1929.  Only  in  the  last  six  years  have  we  been 
able  to  make  any  consistent  additions. 

Even  these  gains  are  less  impressive  when 
the  growth  in  our  population  is  taken  into  ac¬ 
count,  as  illustrated  by  the  following  chart. 


This  chart  makes  it  clear  that  when  the 
nation’s  wealth  is  divided  by  the  population, 
we  are  slightly  worse  off  per  person  today 
than  we  were  in  1929.  This  is  the  case  in  spite 
of  the  large  additions  to  our  national  wealth 
since  1946. 

Depression  and  war  are  the  two  principal 
reasons  we  have  made  no  progress  in  increas¬ 
ing  our  wealth  per  person  since  the  1920s.  The 
depression  brought  mass  imemployment  and 
greatly  reduced  production  which  ruled  out 
any  increase  in  wealth.  During  World  War  II 
and  again  during  the  post-Korean  mobilization 
program,  U.S.  production  has  reached  new 
peaks.  But  a  considerable  x>ortion  of  this  rec¬ 
ord  breaking  output  has  been  in  the  form  of 
military  equipment,  which  is  not  included  in 
an  accounting  of  national  wealth.  Consequent¬ 
ly,  we  have  been  unable  to  regain  the  level  of 
wealth  per  person  which  we  had  in  1929. 

A  Brak«  of  Prospority 

What  does  this  failure  to  raise  our  wealth 
per  person  mean?  It  means  that  we  have  fewer 


resources  with  which  to  create  income  for  each 
individual.  It  means  that  we  have  made  no 
progress  in  the  crucial  task  of  assuring  future 
increases  in  prosperity. 

As  the  second  editorial  in  this  series  demon¬ 
strated,  we  have  gone  so  far  in  equalizing  in¬ 
dividual  incomes  that  “the  possibilities  of  in¬ 
creasing  the  income  of  the  rest  of  the  people 
by  ‘soaking  the  rich’  have  largely  disap¬ 
peared.”  From  now  on  the  only  promising  way 
to  increase  our  individual  incomes  is  to  in¬ 
crease  our  national  earning  power. 

During  the  past  four  years  it  has  taken 
about  $3.60  of  national  wealth  to  yield  $1  of 
income  after  taxes.  This  is  a  low  figure  for 
the  wealth  needed.  Prior  to  World  War  II 
there  were  long  periods  when  it  took  at  least 
$5  of  national  wealth  to  produce  $1  of  national 
income.  The  experts  in  this  field  are  by  no 
means  certain  that  it  will  not  again  take  $5 
rather  than  $3.60  of  wealth  to  increase  income 
by  $1. 

But  let  us  asstune  that  $3.60  of  wealth  will 
suffice  to  provide  $1  of  income  in  the  years 
ahead.  If  by  1960  — seven  years  from  now  — 
the  income  of  the  average  American  is  to  be 
increased  from  about  $1490,  where  it  stands 
at  present,  to  $2000,  we  must  add  $310  billion 
to  the  national  wealth.  This  is  nearly  three 
times  as  much  as  we  have  added  to  our  wealth 
since  the  end  of  World  War  II,  seven  years  ago. 

Because  we  have  made  large  additions  to 
our  productive  equipment  in  recent  years, 
fears  are  frequently  expressed  that  we  shall 
soon  be  plagued  by  an  excess  of  such  equip¬ 
ment  But  the  facts  about  our  national  wealth 
do  not  support  this  conclusion.  They  indicate 
that  we  still  have  ahead  of  us  a  tremendous 
job  of  increasing  our  resources  if  the  Ameri¬ 
can  standard  of  living  is  again  to  resume  the 
steady  climb  which  was  interrupted  by  de¬ 
pression  and  war. 


McGniw-lffll  Pvbibhiiig  Company,  he, 


scfence  (srens),  n.(OF.,  fr.  L.  scireC  to  know) 


and  knowing  the  advantages  of 
automatic  voltage  regulation, 
this  man  depends  on 


STABILINE 

VOLTAGE  REGUL 


Scientific  developments  are  based  on  EXACT  knowledge.  To 
obtain  exact  data  in  tests  involving  electrical  circuitry,  input 
voltages  must  remain  constant.  To  insure  dependable,  accurate 
results  ...  to  eliminate  the  need  for  rerunning  experiments  be¬ 
cause  a  change  in  input  voltage  has  invalidated  the  first  run  .  .  . 
depend  on  a  STABILINE  Automatic  Voltage  Regulator  to  maintain 
constant  voltage  regardless  of  line  or  load  changes. 

Offering  the  finest  in  automatic  voltage  regulation  equipment. 
The  Superior  Electric  Company  offers  two  types  of  STABILINE 
Automatic  Voltage  Regulators.  Type  IE  (Instantaneous  Electronic) 
is  completely  electronic  with  no  moving  parts.  Correction  —  when 
compared  with  other  types  —  may  be  considered  instantaneous. 
Regulation  and  stabilization  are  excellent;  maximum  change  in 
output  voltage  will  not  exceed  'A  of  1  %  for  any  or  all  variations 
in  operating  conditions.  Waveform  distortion  never  exceeds  3%. 

Type  EM  (Electro  AAechanical)  is  an  electro-mechanical  device 
with  inherent  characteristics  of  zero  waveform  distortion,  high 
efficiency  and  faster  correction  than  most  types  of  automatic 
voltage  regulators.  It  is  ideal  for  controlling  large  industrial  loads. 
Both  types  are  available  in  numerous  capacities  and  ratings. 


SPECIAL  MODELS  ef  STABILINE  Automatic 
Voltago  Rogulotori  can  ba  tuppliod  to  moot 
individual  roquiromonit.  Spocialiiing  ox- 
clutivoly  in  tho  dotign,  dovolopmont  and 
manufacturo  of  voltogo  control  oquipmont, 
Tho  Suporior  Eloctric  Company  it  thoroughly 
oxporioncod  to  holp  you  in  ttudying  your 
oxoct  noodt  and  rocommonding  tho  right 
oquipmont  to  torvo  you  bott. 


FOR  ENGINEERING 
INFORMATION  and 
CATALOG,  WRITE  TO 
203  MAE  AVENUE 


m  SUPERIOR  ELECTRIC  co.  -SE 

BRISTOL.  C  ONNLCJICUT 


•  POWERSTAT  UGHT  DIMMING  EQUIPMENT 

•  STABILINE  AUTOMATIC  VOLTAGE  REGUUTORS 

•  S-WAY  BINDING  POSTS 

e  VOLTBOX  A-C  POWER  SUPPUES 
e  POWERSTAT  VARIABU  TRANSFORMERS 
e  VARICEU  D-C  POWH  SUPPUES 
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PROBLEM: 

To  obtain  uniformity  of  performance  between  two 
thermostat  elements  used  in  thermal  type  demand  meters 

SOLUTION: 


General  Plate  provided  the  solution  with  identically 
matched  TRUFLEX®  Thermostat  Metal  Coils 


y'fiUFLe: 

•^otchedM 

fabriM 


TRUFLEX 

'Notched  coi 
prior  to 
os^mbiy 


Want  more  information?  Use  post  card  on  last  pope. 
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METAU  A  CONTROU  CORPORATKNI 
•ENIRAL  PUTC  DIVISION 

M  PORMT  STRUT,  AmiRORO,  MASS. 


Manufacturers  of  thermal  type  demand 
meters  were  faced  with  the  problem  of 
obtaining  two  thermostat  elements  for 
each  meter  that  had  identical  performance 
characteristics. 

When  these  coils  were  made  individually 
each  one  had  to  be  tested  100%  and  then 
paired  together  with  the  coil  that  had,  as 
near  as  possible,  the  same  operating 
characteristics  for  use  in  each  meter.  This 
meant  costly  testing  procedures,  rejects 
and  often  unsatisfactory  performance. 

The  problem  was  presented  to  General 
Plate,  whose  engineers  quickly  found 
the  solution.  Matched  coils  were  made 
from  adjacent  sections  of  a  single 
Truflex  thermostat  metal  strip  as 
illustrated.  Since  the  coils  were  made 
from  identical  material,  they  were 
automatically  paired  with  the  same  uniform 
operating  characteristics. 

You,  too,  can  save  by  using  Truflex 
Thermostat  Metals.  Here’s  why  — 

When  you  buy  General  Plate  Truflex 
Thermostat  Metal  you  can  be  sure  that 
not  only  the  first  lot  meets  specifications 
but  every  succeeding  order  is  a  twin  .  .  . 
has  identical  characteristics  to  the  original 
lot . . .  whether  it  be  days,  months 
or  years  apart. 

Advanced  General  Plate  produaion  methods 
insure  positive  consistency  in  tolerances,  grain 
structures,  expansion,  hardness,  etc.  It  assures 
maximum  uniformity  of  materials  which  reduces 
costly  rejects  and  guarantees  highest 
quality  performances. 

General  Plate  products  include  . . .  precious 
metals  clad  to  base  metals,  base  metals  clad  to 
base  metals,  silver  solders,  composite  conucts, 
buttons  and  rivets,  Truflex^  thermostat  metals, 
Alcuplate*^,  platinum  fabrication  and  refining, 
#720  manganese  age-hardenable-alloy.  Write 
for  Caulog  PR700.  It  gives  information  on 
these  and  other  General  Plate  produas. 


Hove  You  a  Composite  Motal  Problom  ? 
Generof  Plato  con  solve  it  for  you 


“ZERO”  PHASE  SHIFT 

COMPUTER  REFERENCE  VOLTAGE  TRANSFORMERS 

Less  THAN  0.1  MILLIRADIAN  PHASE  SHIFT 
^.02%  ACCURACY  OF  VOLTAGE  RATIOS 

Samples  of  this  type  transformer  were 
tested  by  the  BUREAU  OF  STANDARDS 
and  found  to  meet  our  guaranteed  accuracy. 


A  radical  new  approach  to  the  design  and  manu¬ 
facture  of  precision  transformers,  makes  it  possible 
to  have  minimum  errors. 

These  transformers  are  not  stock  items  but  manu¬ 
factured  to  your  requirements. 

Write  for  data  sheet  so  that  we  can  offer  a 
preliminary  design,  price  estimate  and  delivery. 

MIL-T-27  TRANSFORMERS 

TOROIDAL  TRANSFORMERS  VIDEO  TRANSFORMERS 

INSTRUMENT  TRANSFORMERS  IN  PUT- INTERSTAGE-OUTPUT 
PULSE  TRANSFORMERS  POWER  TRANSFORMERS 

MAGNETIC  AMPLIFIERS 


INDUCTANCE  MEASUREMENT  —  Any  •»- 
■ratlin  CMi^ltiMi  CM  b«  riimilatiE  la  Dm 
lain*  »t  O-IOOOV  A.C.  aa4l  0-S  Aanc.  D.C 


DEVELOPMENT  OF  AUDIO  TRANSFORM¬ 
ERS — AR  charactarlstic*  at  aadl»  traaffar- 
aian  la  Hm  raafa  at  ,01  cyda  ta  10  Mafa- 
cyclat  CM  ba  anaiaraJ  and  ■valualail. 


POWER  LOSS  MEASUREMENT— Lawai  a* 
law  a*  IS  aiicra  watti  la  Mm  raaga  at  20  c 
ta  200  K.C.  CM  ba  aiaaMirad  aad  aaa- 
Vaad  and  pattlM*  Mipravaaiaatt  attactad. 


PULSE  TRANSFORMER  DESION— Tba  cat 
aad  try  atalbadt  caaiiaMly  aaad  la  tba 
daalga  at  paHa  tiaattaraaara  baa  baM 
larvalv  lupplaaled  by  tba  aaa  at  apacM 


TRANSFORMERS  INC. 


532  NORTH  STREET 


ENDICOTT,  NEW  YORK 


f  NDICOIT  8  1  801 


STATIC  ELECTROMAGNET  I.C  DEVICES 
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To  meet  the  strictest  requirements  of  both 
Government  and  Industry,  specify 


JAN 

Germanium  Diodes 


Precision  mode,  easy  to  hondle,  easy  to  assemble  —  the 
tapered  shape  shows  polarity  at  a  glance!  Make  Radio 
Receptor  Germanium  Diodes  your  first  choice  in  the  large 
variety  of  electronic  circuits  where  JAN  types  are  a  must. 


TYPICAL  USES 

COMPUTOR  CIRCUITS 
CLAMPING  CIRCUITS 
RF  DETEaORS 
CONTROL  CIRCUITS 
DISCRIMINATORS 


1N69 

INFO 

1N81 


MODULATORS 
NOISE  ELIMINATORS 
CLIPPERS 
LEVEL  SEHERS 
RESTORER  CIRCUITS 


JAN  TYPES  •  ALL  VALUES  MEASURED  AT  25*C. 


CODE  NO.  Min.  Forward 
Current  at 
1  Volt  (MA) 


Max.  Revene 
Current 

(Mkro-Amperes) 


5.0  SO  CdHiOV  40  75 

I  ISO  @-50y  I 

Rectification  efficiency:  35%  minimum  in  100  MC  test  circuit. 


25  @-10¥ 
300  @-50V 


10  («£-10V 


Mox.  Cent. 
Reverse 
Operating 
Volts 


-  -  •  •  •  - 


’Average  half  wave  rectified  current  at  60  CPS  and  2S*C  Consult 
us  for  ratings  at  other  conditions. 
tFor  lero  dynamk  resistonce. 


Radio  Receptor  Germanium  Diodes  may  hold  the  answer 
to  many  of  your  problems.  Our  engineers  will  be  glad 
to  study  your  requirements  and  submit  their  recommen¬ 
dations.  Many  other  types,  both  stondord  and  special, 
are  available  . . .  Write  us! 


Seletron 
and  Germanium 
DivMan 


RADIO  RECEPTOR  COM PAMY,  INC. 

Since  1922  (w  RmMe  mnd  Electranica 

SALES  DEPT;  251  West  19th  Street.  New  York  11,  N.  Y.  •  FACTORY;  84  North  9th  Street.  Brooklyn  11.  N.  Y. 
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and  Pic«m 

*>  Tilctarw  on  rattto.l  Tto®  co« 

^ter  all.  to  ^ 
abould^ 

•  iboir.  tb^ 

gjjtfitg  ol  both. 

ig  from  *b*^J?* 

jgfl  »  iormldablt 

;|i«8entttfly  • 

JZlrtKm.Vol^ 


camera  work  on 
the  Waring  Show  is 
. . .  art  photography” 

JOHN  CROSBY 


and  the  cameras 


Columnist  John  Crosby,  discussing  not  electronics 
but  end  results  on  the  screen,  calls  the  Waring  show 
on  CBS  Television  "pure  television.”  Such  results 
come  from  three  things:  Waring  imagination,  CB& 
Television  techniques,  and  GPL  camera  chains. 

"The  pJctwrei  m«v«  .  .  .  or*  m  tomblnoUon  of 
light  mn4  tha^ow,  ol  form  end  twbitence  Ihot 
tofth  end  held  Iho  oyo,” 

A  GPL  extra  in  engineering  accounts  for  much  of 
this.  Camera  and  operator  may  be  moving  on  a 
boom  in  a  3'dimensiooal  pattern.  Yet  the  operator 
has  only  to  concentrate  on  aim,  while  the  director 
at  the  Camera  Control  Unit  adjusts  the  iris  for 
light  and  shadow. 

"Tho  romorot  teem  le  room  ol  will  on  Ihot 
shew  wHh  e  fluUltf  end  grece  elmetl  never 
lewnd  In  Iho  movlot." 

That  fluidity  is  engineered  into  GPL  cameras.  Dual 
focus  knobs,  push-button  lens  change  with  auto¬ 


matic  focus  adjustment,  precision  pan  and  tilt 
motions  — all  these  enable  camera  men  and  direc¬ 
tors  to  capture  the  full  scope  of  a  show.  Fantasy 
or  stark  realism,  sports  in  sunlight  or  drama  in 
stage  shadows  .  .  .  GPL  cameras  put  top  quality 
pictures  into  the  line. 

Whatever  your  type  of  operation,  whether  you 
need  one  chain  or  six,  investigate  these  cameras 
designed  for  modern  television.  Rugged  but  light¬ 
weight,  they  are  easily  interchangeable  between 
studio  and  field.  Circuit  design  guarantees  con¬ 
sistent  high  quality. 

Station  owners  like  their  economy;  camera  crews 
like  their  velvet  smoothness  and  operating  ease; 
maintenance  men  like  their  long  service  life. 


f«r  full  4ef«ns«  write,  wire  er  phene 


NIW  STATION  OPERATORS: 

Without  obligation.  GPL  en. 
gineers  will  be  glad  to  study 
your  entire  studio  needs  for 
cameras,  projectors,  film 
chains  and  video  recorders. 
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I  General  Precision  Laboratory  |]r| 

- 1  NCOirOIATI  0 - — 

PLIASANTVILLI  NIW  YORK  LewtiwtmwH: 

I  — ... !•••  40Hi  St.,  N«w  tWIi  City 

j  oei*  •eemtii  rr*i«e  Ariek 

I 

j  TV  Coinsra  Qioiiis  •  TV  Film  OroiK  •  TV  Fieid  ond  Shidio  Equipment  *  Theotre  TV  Equipment 

Woat  mort  l•ferlllatiell?  Um  p««t  card  e«  lost  page.  tjg 


I 


DON'T  FORGET--- MARCH  23-26! 
Bring  your  motor,  fan  and  blower 
questions  to  the  IRE  SHOW.  Booth 
#4315  has  the  answers. 


'  /yc 

SEAFORD,  L  I..  N.  Y. 


3939  MERRICK  ROAD, 


“t: - '  - 1 

WAntaqh  2-7309 

ENGINBERCD  FOR  YOUR  PRODUCT 
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Above:  Perkin-Elmer  infrared  spectrometer 
—in  its  Karp-built  cabinet,  below. 


j  lour  customers  see  the  outside  of  your  product  a  lot 
more  than  they  see  its  inner  mechanisms.  Does  it  have 
the  appearance  of  a  precision  instrument?  Does  it  look 
the  part? 

In  other  words,  do  you  get  the  same  perfection  in 
your  cabinets  that  your  engineers  build  inside? 
Smooth  flawless  welded  setuns?  Perfectly  fitted  doors 
and  panels. ..exactly  the  finish  you  specify... and,  above 
all,  absolute  uniformity  between  all  cabinets? 

Karp  customers  do— and  they  know  that  this  pains¬ 
taking  sheet  metal  fabrication  doesn't  mean  high  prices. 

They  know  that  our  vast  assortment  of  available  dies 


eliminates  the  need  for  much  costly  tooling.  They  know 
that  our  plant— the  length  of  three  city  blocks— with 
its  modern  facilities,  offers  custom  production  at  prices 
that  are  surprisingly  low. 

You'll  And,  as  others  have,  that  we  can  produce  to 
exacting  tolerances  precisely  the  type  of  cabinet  you 
require. 

In  large  quantity  or  small.  Steel  or  aluminum.  Any 
type  of  welding.  Painstaking  hand  finishing.  Prompt 
shipment. 

Visit  our  plant  and  see  these  things  for  yourself  if 
you  wish.  We  welcome  your  visit.  Write  for  our  bulletin. 


KARP  METAL  PRODUCTS  CO.,  INC. 

215  63rd  ST..  BROOKLYN  20,  N.  Y. 

MOST  COMPLETE  FACILITIES  FOI  LARGE  AND  SMALL  RUNS  OF 

INOINIIRID  SHUT  MITAl  PAIRICATION 


ENGINEERING^  TOOLING^  PRODUCTION^  FINISHING  = 

Visit  us  at  Booth  510-512,  first  floor 
Radio  Encimeeri.nc  Show 


KARP 
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COMPLETE 
CIVILIAN  LINE 

Exceptionally  good  delivery  cycle  on 
civilian  orders  due  to  tremendous 
mass  production  facilities. 


01  HI  H  UrOHI 


r>iv  <'•!'>  70 


f/f 


^  ‘ 


V 


V 


\ _ 


IIMII 

K  — 


lllMllilii 


U.4PRECEDENTED 

PERFORMANCE  CHARACTERISTICS 


f/t 


CHICAGO  TELEPHONE  SUPPLY 

(  i  tfu  ta/ir  it 


omac 


PRESSURIZING  WINDOWS 


W*  invite  your 
inowiriet  reoarding 

•  {NCINtMiNC 

•  DCVaorMlNT 

G  ptoouenoN 


>omac 


Jdab  oratories 


Cafoloe  on  ragvMl. 
Writ*  (on  yovr  con^ 
eony  l•ll•rh•ad) 
O.  SOM  AC 

INCORPORATID  I  iakomlori**  in*.,  l 

•  IVIRIT,  MASSACMUSITTS  I  J 
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fEMUMCV  MC 


.  ^.  riis  of  f 

EIMAC  KLYSTRO 

for  all  UHF-TV! 


unr  tolovision  is  now  practical,  dependable 
and  economical  through  the  development  of 
the  Eimac  type  3K20,000L  five  kilowatt  kly¬ 
strons.  It  takes  only  three  of  these  high-power 
klystrons  to  span  the  entire  UHF-TV  spectrum 
(470-890  me).  Through  the  size,  only  45  pounds 
each,  and  versatility  of  the  type  3K20,000L 
klystrons,  problems  of  manufacture,  supply,  and 
equipment  design  are  minimized.  Rated  at  a 
collector  dissipation  of  20  kw.,  these  pace¬ 
setters  in  UHF-TV  have  a  power  gain  of  20  db., 
and  a  peak  sync  output  of  five  to  six  kilowatts 
in  broad-band  TV  operation  when  driven  by 
an  Eimac  4X150G.  Constructed  to  give 
long,  efficient  life,  the  3K20,000L  kly¬ 
strons  contain  exclusive  Eimac  features 
of  external  tuning  and  ceramic  cavities. 


3K20,000LA~Channels  14  thru  32 
3K20,000LF— Channels  33  thru  55 
3K20,000LK*-Channels  56  thru  83 

^  Visit  thm  Eimac  display  in  Booth  I-5J9 
at  the  I.R.E.  show. 


The  Five  Kilowott  Klystroni  ore 
oaetlitr  Eimoc  contributieo  to 
'  electronic  progrese 


EITEL-McCULLOUGH,  INC. 

SAN  BRUNO  •  CALIFORNIA 


FOR  EXTREME  STABILITY . .  CRYSTALS 

PLUS  ^IcUcf  TEMPERATURE  STABILIZERS 


Crystal  frequency  stability  is  a  finite  factor  determined  by  ambient 
temperature  variation.  Bliley  Temperature  Stabiliaers,  used  with  Bliley 
Crystals,  are  thermostatically  controlled  ovens  engineered  to  deliver 
extreme  stability  regardless  of  ambient  temperature  changes. 


Kaotor 

Vallg^a 


Modal 


Haolar 

VoHaqa 


WoMa 


Crraial 

SockoU 


Control 

Toraparainra 


TCO-IA 


TYPES  TC91 


X  ^  Designed  specifically  for  use  with 
’  •  Bliley  Crystal  units.  Standard 

J  models  are  supplied,  for  crystal 

types,  as  indicated: 

CryaW  Gfoo»  A  Ty]wa  FMI.  BRSlA,  MC7.  KtA,  ABS 
Ciratal  Group  B  Typoa  BIU,  MC7S,  MSMA 


Designed  specifically  for  use  with 
Bliley  types  BH6A  and  SRll 
crystal  units.  Standard  models 
are  supplied  as  indicated: 


Exceptional  temperature  stability  is  provided 
by  two  separate  heaters,  individually  regu¬ 
lated  by  separate  thermostats.  Ambient  tem¬ 
perature  variations  are  first  minimized  by 
outer  stage  (booster)  heater  with  final  regu¬ 
lation  by  inner  stage  (control)  heater. 


Crytlol  Group  A  Typoo  TtU.  BHIIA.  MC7.  AXl.  ABS 


'it'  - 


TC97 


S40' 

MAI 


TYPE 


BLILEY  ELECTRIC  COMPANY 

UNION  STATION  BUILDING,  ERIE,  PENNSYLVANIA 


Modol 

Hoolor 

VoHogo 

Wotla 

Crytlol 

Group 

Control 

Tonporoluro 

TC911 

115 

10 

B 

70*C 

TC92 

6.3 

10 

A 

KiSsH 

TC93 

18 

10 

A 

Group  Toaporarturo 
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AT  loom  2-111,  1953  IRE  SHOW,  GRAND  CiNTRAl  PALACi 


ELECTRONICS -Alarcfc.  1953 
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DISCAP 

CERAMIC 

CONDENSERS 


RADIO  MATERIALS  CORPORATION 

GENERAL  OmCEt  332S  N.  Collfornia  Av«.,  Chicago  It,  III. 


-pass 


seivPS 


ore  Rofecf  at  1000  Working  Volts  N. 

Modern  Engineering  Requires  This 

"HEAVY  DUTY”  CERAMIC  CAPACITOR 


The  heavief  ceramic  dielectric  element  made  by  an 
entirely  new  process  provides  the  necessary  safety  fac¬ 
tor  required  for  line  to  ground  applications  or  any 
application  where  a  steady  high  voltage  condition  may 
occur.  Designed  to  withstand  constant  1000  V.A.C. 
service. 

It  is  wise  to  specify  RMC  "HEAVY  DUTY”  by-pass 
DISCAPS  throughout  the  entire  chassis  because  they 
cost  no  more  than  ordinary  lighter  construaed  units. 

Specify  them  too,  for  your  own  peace  of  mind,  with 
the  knowledge  that  they  can  "take  it.”  And  if  you  want 
proof — request  samples. 


A  New  Development  from  the 
RMC  Technical  Ceramic  Laboratories 


.  MromiCAt  CHICAGO,  ILL.  AND^ATTICA,  INO. 
DISTRIIUTORS:  Contact  Jobbtr  Salts  Co..  146  Iroodwoy.  Pottnon  1.  N.  J. 
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How  to  Get  Microwave  Components 


Phiko  Xb  band  Rigid  Components  rocoiving  swopli' 
fraquoncy  diKriminalion  taits. 


f  Microwave  components  are  not  costly  in  relation  to 

the  whole  job.  But  they  can  make  or  break  the  performance 
of  a  sizable  investment  once  they  are  installed.  It  is,  there¬ 
fore,  imperative  to  see  that  your  microwave  components 
are  built  and  checked  precisely  to  your  drawings  or  specific 
cations  by  a  manufacturer  who  has  the  knowledge,  expend 
ence,  and  facilities  to  meet  these  retjuirements. 

When  you  specify  Titeflex  Waveguides  and  com¬ 
ponents  you  can  be  confident  of  top  craftsmanship'^in 
manufacture.  You  can  be  sure  Titeflex  will  meet  your  specs 
or  drawings  before  shipment.  Only'  testing  facilities  as  com- 
plcte  as  Titeflex  maintains  could  give  you  this  assurance. 

Titeflex  inspection  often  saves  you  the  time  and  cost 
of  duplicate  inspection.  It  is  the  final  step  in  the 
production  of  custom-engineered,  precision- 
manufactured  microwave  components. 

Titeflex  engineering  and  production 
f^ihties  are  available  to  help  you  solve  your 
Microwave  problems  from  original  design 
to  final  production. 

AAilling  th*  rubb«r-l!k«  compound  which  it  tubtoquontly  Hav«  you  thit  catalog  of  TlfaSax  mkrowav*  compo- 


moldod  ovarTitaSax  flaxibl*  wovaguidot  to  protoct  lham.  nonttf  Um  coupon  bi  sanding  for  your  fra#  copy. 


Let  Our  Family  of  Products  Help  Yours  (Xiteflex 


i^Chtck  produftt  you  ara  intcrcitcd  l». 


TITiFlIX,  INC. 

524  Fratin^^wytan  Ava. 
Nowofli  5,  N.J. 

PUoM  land  mm  withoul  coti 
information  about  iho  produch 


□  ctSMitK  MTM  u«  □  HKCttlfllKllIK  □kMTNNMMEU  □  KNIIIR  SMUMC  ^^°* ****** 


□  (UCTKS 

CIMfCTSlI 


(-1  MM  IN  FUMU 
I— I  ffiff  cmn 


□  mnB 


ZONt _ STATE. 


ELECTRONICS  — Aforc/t,  1953 


Wont  mort  infermotionf  Uia  post  cord  on  lost  poga. 


79 


METALLIC  RECTIFIER 
FACTS  FOR  ENGINEERS 

AGING 


by  C.  E.  Hamann 

Frequently  the  aging  of  sele¬ 
nium  rectifiers  is  thought  of  as  an 
increase  in  forward  resistance  re¬ 
sulting  in  a  reduction  of  voltage 
output. 

Aging  of  metallic  rectifiers  is 
defined  by  the  American  Institute 
of  Electrical  Engineers  as  "any 
p<*rsisting  change  (except  failure) 
which  takes  place  for  any  reason 
in  either  the  forward  or  reverse 
characteristic.” 

Therefore,  it  is  a  mistake  to 
think  of  aging  only  as  a  change  in 
forward  resistance.  Aging  can, 
and  often  does,  affect  the  reverse 
characteristics  of  a  selenium  cell. 

ith  age  the  cell  mav  h»se  its 
ability  t(»  block  voltage.  When  this 
occurs,  the  back  leakage  increases, 
and  consequently  the  losses  are 
increased  and  the  operating  tetn- 
|)erature  rises. 


'ins  0-E  Salanium  R*ctifiart  on  monitor  toqwonco  count-controllor. 


Oporolor  Intlolli 


G-E  Selenium  Rectifiers 
Cut  Costs  and  Save  Space 


G-E  Selenium  Rectifiers,  and  com¬ 
bined  with  their  high  reverse  resist- 
ainte,  assures  low  heat  loss  with  re¬ 
sulting  slow  aging  and  long  life. 

COMPACT  and  lightweight,  G-E 
Selenium  Rectifiers  save  space  for 
other  components,  and  provide  un¬ 
interrupted  and  long-lasting  per¬ 
formance.  They  make  a  major  con- 
G-E  SPECIALISTS  HELPED.  Th  ese  trihution  to  your  products’  quality 
lienefits  resulted  from  an  impr»>ved  and  consumer  acceptance, 
installation  plan  desigiuHl  hy  G-E 

Rectifier  Specialists,  working  with  FOR  MORE  INFORMATION,  consult 

Production  Instrument  (iompany,  your  nearest  G-E  Ap^>aratus  Sales 
and  using  c«)mpact,  G-Fi  Selenium  ()ftice  or  write  for  the  Seleriium  Rec- 
Rectifiers.  A  change  to  several  small  tifier  Application  Manual  GF>I-2.‘)5(). 
unit  stacks  replacing  one  large  as-  And  you  can  test  G-F.  Selenium  R**»‘- 
semhly  made  installation  easier  and  tifier  quality  for  vourself,  with  f.F.A- 
faster,  and  more  economical.  5524A,  Testing  Directions  for  .Sele¬ 

nium  Rectifiers.  Address  Section  461- 
LONG  LIFE.  Low  forward  resistance  26,  (General  Fdectric  Company,  Sche- 
means  low  forward  voltage  drop  in  nectady  5,  N.  Y. 


We  greatly  simplnieu  a  serious 
space  prohh'tn,  iiUTcased  current 
capacity  by  30  per  cent,  and  even 
saved  money  as  well,  by  our  use  of 
General  Electric  Selenium  Rectifiers 
in  our  product,”  reports  Production 
Instrument  (Company,  Chicago,  Illi¬ 
nois,  large  manufacturers  of  electrical 
counters. 


REVERSE  I 
CHARACTERISTICS  i 


FORWARD 

CHARACTERISTICS 


Therefore,  if  you  wish  to  deter¬ 
mine  the  quality  of  a  rectifier  cell, 
it  is  necessary  to  consider  the 
forward  and  reverse  characteristics 
and  the  effect  that  aging  has  on 
both  characteristics. 

A  high  quality  rectifier  cell 
must  have  initially  a  low  forward 
resistance  and  high  back  resist¬ 
ance.  In  addition,  a  high  quality 
rectifier  cell  must  show  a  minimum 
of  change  in  both  forward  and 
reverse  characteristics  with  time. 

If  you  would  like  information 
on  how  you  can  test  initial 
characteristics  of  selenium  stacks, 
write  for  the  bulletin  mentioned 
at  left. 


GENERAL 


7W  r<7/f 


General  Electric  Company 


ELECTRIC 
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EXPANDING 

PRODUCTION 

in  Taroigh  A  Filig»rs 


At  every  management  meeting  in  Burnell  & 
Company  there  is  an  unseen  but  highly  respected 
visitor.  He  is  the  spectre  of  all  our  customers 
and  his  opinions  carry  weight.  Recently  he 
suggested  that  in  addition  to  our  other  expan¬ 
sion  measures  that  we  must  find  a  way  to  im¬ 
prove  deliveries  for  emergency  and  special 
sample  orders.  Our  solution  is  certainly  not 
original  but  no  less  effective. 

Burnell  &  Company's  new  sample  department 
has  been  able  to  produce  audio  filters  from 
proverbial  'scratch'  to  the  customer's  waiting 
hands  in  as‘  little  as  ten  days ! 

Frankly,  this  cannot  always  be  accomplished 
but  our  average  has  been  ranging  between 
three  to  four  weeks  for  emergency  samples  and 
four  to  six  weeks  for  regular  prototypes  in¬ 
stead  of  the  form'er  twelve  weeks  of  the  pre¬ 
sample  department  days. 


Adding  this  to  our  new  winding  department 
and  our  new  testing  and  finishing  departments 
the  sum  total  has  been  a  still  better  product  at 
a  better  delivery  than  ever  before. 


‘>jt 


EXCLISIIE  MANIFACTIRERS  «F  COMMINICATIONS  NETWORK  COMPONENTS 


YONKERS  2.  NEW  YORK 
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New!  Broad  Applicability 


522B 


ELECTRONIC 

COUNTER 


...a  small  precision  instrument  that  makes  more  kinds 
of  measurements  faster  and  more  easily  than  any 
comparable  device  ever  offered! 


REVOIUTIONARY  FEATURES  SAVE  TIME,  MONET; 
SPEED  RESEARCH  AND  MANUFACTURING 

Measures  .00001  to  100/000  events  per  second 

Measures  time  10  microseconds  to  27.8  hours 

Accurate  within  1  part  in  100,000 

Ideal  for  remote  measurements,  monitoring 

Lowest  cost  completely  versatile  counter 

No  extra-cost  modification  required  , 

Easily  used  by  anyone,  no  training  needed 

Reads  direct  in  cps,  kc,  seconds,  milliseconds 

Decimal  point  automatically  Indicated 

Displays  results  instantly,  accurately 

Work-bench  site;  weighs  (ust  4S  pounds 

Unlimited  uses  in  research,  production 

-hp-  dependability —  quality  construction  — 
quality  components 


In  an  ever-increasing  variety  or  manufacturing  and  research 
measurements,  electronic  counters  provide  greater  speed, 
higher  accuracy  and  broader  usefulness  than  previously  avail¬ 
able  measuring  equipment. 

The  new-i&/»-522B  is  a  versatilt  low-priced  counter  offering 
you  frequency,  period  and  time  interval  measurement  over 
a  broad  range.  The  instrument  is  completely  contained  in  a 
small,  bench-size  unit,  and  no  extra-cost  modification  is  re¬ 
quired  to  perform  all  functions.  Results  are  displayed  instantly 
and  automatically  in  direct-reading  form.  Unskilled  personnel 
can  use  the  equipment  immediately — no  training  or  technical 
background  is  needed. 

WIDE  RANGE 

Frequency  range  is  .00001  cps  to  100  kc,  and  the  counter  may 
be  read  direct  from  10  cps  to  100  kc.  Counting  is  available 
over  periods  of  1  1000,  1  TOO,  1/10,  1  and  10  seconds, 
or  multiples  of  10  seconds.  Time  of  display  can  be  varied  at 
will,  counts  are  automatically  reset,  and  action  is  repetitive. 
For  period  measurement,  the  unknown  controls  the  open¬ 
ing  and  closing  of  the  gate  while  the  instrument’s  decade 
counters  record  the  nuinber  of  cycles  of  an  internal  standard 
frequency.  Depending  on  the  frequency  selected,  the  instru¬ 
ment  reads  direa  in  seconds  and  milliseconds.  By  this  means, 
frequencies  down  to  .00001  cps  may  be  measured. 

'Time  intervals  are  measured  by  a  similar  procedure  except 
that  the  gate  time  is  controlled  by  a  "start”  and  "stop”  signal 
generated  by  the  device  under  measurement  or  by  transducers. 
Time  intervals  ranging  from  10  microseconds  to  100,000 
seconds  (27.8  hours)  can  be  measured;  and  again  results  are 
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displayed  on  the  panel  (in  seconds  and  milliseconds).  The 
count  may  be  started  or  stopped  from  common  or  independent 
sources  by  using  either  positive  or  negative  “going”  waves. 
The  level  of  trigger  voltage  is  continuously  adjustable  for 
each  channel  from  — 100  to  +  100  volts.  . 

GENERAL  DESCRIPTION 

Model  322B  consists  of  hve  decade  counters,  a  wide  range 
time  base,  and  gating  and  auxiliary  circuits  applying  counters 
and  time  base  to  the  broadest  possible  variety  of  riieasure- 
ments.  The  unknown  is  applied  to  the  counters  through  a 
gate  circuit.  This  circuit  remains  open  for  a  precise  interval 
controlled  by  an  oven-housed  quartz  crystal.  Stability  of  this 
crystal  is  at  least  3  1,000,000  per  week,  and  may  be  stand¬ 
ardized  against  WWV. 

-hp.  522A  ELECTRONIC  COUNTER 

For  applications  where  wide-range  frequency  and  period 
measurements  are  desired,  -hp-  322A  is  offered.  Frequency 
counting  facilities  of  this  instrument  are  identical  with 
-hp-  322B,  except  that  gate  time  for  frequency  measurement 
is  1  second  or  any  multiple  of  1  second,  and  the  standard 
frequency  counted  for  period  measurement  is  100  kc.  The 
automatic  illuminated  decimal  point  is  omitted,  -hp-  322A 
does  not  include  time  interval  measuring  circuits.  $773.00 
f.  o.  b.  factory. 

BRIEF  SPECIFICATIONS— MODEL  522B 

rREQUINCY  MIASURIMENTt 
Rang«i  10  cp«  to  100  kc. 

Accuracy  I  d:  1  count  d=  ttability  (3/1,000,000  por  wook). 
Ragictrationt  3  plocot.  Output  pulto  ovoiloblo  to  actuate 
trigger  circuit  for  mechanical  regitter  to  increote  count 
capocity. 

Input  Raqulrementti  2  voltt  peak  minimum. 

Input  Impedancat  Approx.  1  megohm,  30  ppld  shunt. 

Oata  Tlmat  .001,  .01,  .1,  1,  10  seconds.  Extendoble  to 
multiples  of  1  or  10  seconds  by  manual  control. 

Display  Time:  Variable  .1  to  10  seconds  in  steps  of  gate 
time  selected.  Display  can  be  held  indefinitely. 

PiRIOD  MiASUREMENTi 

Rangel  .(X)001  cps  to  10  kc. 

Accuracy!  d:  .03X  d:  stability  (for  measurement  over  a 
10  cycle  period). 

Oate  Tinsel  1  or  10  cycles  of  unknown.  Extendable  te  any 
number  of  cycles  by  manual  control.  (For  frequencies  under 
30  to  60  cps). 

Standard  Freq.  Countedi  1,  10,  100  cps;  1,  10,  100  kci 
or  external. 

TIME  INTERVAL  MEASUREMENTS 

Ranges  lOpsec  ta  100,000  seconds  (27.8)  hrs. 

Accuracy  I  1/std.  freq.  counted  ±  stability. 

Input  Requirements  I  2  volts  peak  minimum. 

Input  Impedancei  Apprax.  250,000  ohms,  30  ppfd  shunt. 

Start  and  Stops  Independent  or  common  chonnels. 

Trigger  Slopes  Pos.  or  neg.  on  start  and/or  stop  channels. 
Trigger  Amplitudes  Cantinuously  adjustable  on  both 
channels  from  —  100  to  -|-  100  volts. 

Standard  Freq.  Counted!  1,  10,  100  cps;  1,  10,  100  kc; 
or  external. 

Prices  S900.00  f.  o.  b.  factary. 


INSTRUMENTS 


IS  YOUR  MEASURING  PROBLEM  HERE? 

FREQUENCY 
Production  quantities 
Nuclear  radiations 

Power  line  frequencies  to  high  accuracy 
R.P.S.  and  R.  P.M. 

Weight,  pressure,  temperature  and 
acceleration— at  remote  points 
Very  low  frequencies 
Frequency  stability 
Oscillator  calibration 
Pulse  repetition  rates 

TIME  INTERVAL 
Elasped  time  between  impulses 
Pulse  lengths 
Camera  shutter  speed 
Projectile  velocity 
Relay  operating  times 
Precise  event  timing 
Interval  stability 
Frequency  ratios 
Phase  delay 

The  broad  applicability  of  -hp-  electronic  counters 
'line 


makes  them  of  greatest  usefulness  in  any  laboratory 
or  factory.  In  many  cases,  one  counter  will  make  all 
your  important  measurements  itself,  and  give  you 
accuracy  unavailable  with  other  equipment.  In  other 
applications,  standard  transducers  may  be  required. 
Sw  your  -hp-  sales  representative  for  help  in  apply¬ 
ing  Model  322B  to  your  measurement  problem. 


ARE  YOU  READING  THE 
-hp.  JOURNAL? 

The  -hp-  Journal,  now  in  its  founh  year, 
is  sent  to  you  regularly  as  another  Hewlett- 
Packard  service.  It  contains  latest  news 
about  electronic  developments,  technique 
and  instruments.  Fully  illustrated. 

WRITE  -ka-  FOR  TOUR  FREE  SURKRIFTION 

(uM  your  Company  loltorhood,  pIoom) 


HEWLETT-PACKARD  COMPANY 

2682A  PAGE  MILL  ROAD  •  PALO  ALTO,  CALIFORNIA,  U.S.A. 

SALES  REPRESENTATIVES  IN  ALL  PRINCIPAL  AREAS 
Export:  FRA2AR  A  HANSEN,  LTD.,  Son  Francisco  •  Los  Angolos  •  Now  York 
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5949/1907 


5948/1754 


-for  Pulse 
Voltage 
Generation 


•  A  NEW  CONCEPT  OF  HYDROGEN 
THYRATRON  DESIGN!  The  tubes  U- 
lustrated  represent  a  deporture  from 
conventional  hydrogen  thyrotron  de¬ 
signs  and  are  a  result  oi  several  years 
of  concentrated  development  work. 

They  are  primarily  em¬ 
ployed  in  the  generation 
of  peak  voltages  with 
durations  in  the  order  of 
microseconds. 


TYPE  5941/1754 

Hydroevn  flilvd,  xaro  bias 
thyratroo  with  hydrocan 
raMrvoir  for  ganaration  of 
paak  pulw  powar  up  to 
12.5  magawattf. 


TYPE  5949/1907 

Hydrogen  filled,  laro  bias 
thyratroo  with  hydrogen 
reMrvoir  for  generation  of 
peak  pulta  powar  up  to 
6.25  megawatt*. 


TYPE  VC- 1257 

Hydrogen  filled,  xaro  biaa 
thyratron  with  hydrogen 
generator  for  generation  of 
piilia  powar  up  to  40 

inpgawattt. 


TYPE  VC- 1258 
Zero  biat  miniature  hydro¬ 
gen  thyratron  for  the 
generation  of  peak  pulta 
power  up  to  10  KW, 


Maximum  Pook 
Forward  Anode  ; 
Polenlial 

1000 

veil* 

25000  1 
volts  I 

25000 

volts 

38000  : 
volts 

-  Maximum  Peak 

Anode  Current  : 

20 

amps 

500 

amps 

1000 

amps 

2000 

amps 

Maximum  Average 
Anode  Current 

0.05 

amps 

0.50 

amps 

1.0 

amps 

2.0 

amps 

Maximum  Healing 
Foclor 

(epy  X  prr  x  ib) 

1.0x10* 

6.25x10* 

9.0x10* 

;  _  ! 

1 

:  Nominal  Filament 
Power 

12.6 

woHt 

95 

watts 

190 

wotts 

230 

watts 

Hydrogen 

Retervoir 

No 

Yet 

Yes 

Tes 

*Mor«  d«toII«d  tnfoffnotioft  on  olocfrico 
dota  will  bo  twpptiod  on  roqwott. 

il  ond  mpcHonkol 

At  the  I.R.E.  Show- 
Booth  #4  512! 


5  Megawatt 
radar  mod¬ 
ulator  built 
by  CHA. 
THAM  to 
rigid  gov¬ 
ern  m  e  n9 
standards* 


20  Megawatt  Hydrogen  Thy¬ 
ratron  Test  Equipment  built 
by  CHATHAM  to  automers’ 
specifications. 


Pulse  life  test  equipment 
built  by  CHATHAM  checks 
receiver  type  tubes  under 
pulse  conditions. 


48  CHATHAM  specialises  in  the  develop¬ 
ment,  design,  and  construction  of  custom- 
built  electronic  equipment  to  exactly  meet 
customers'  requirements.  Our  capable  staff 
of  engineers  will  furnish  prompt  estimates 
or.  if  desired,  will  call  to  discuss  your  prob¬ 
lem  personally.  Call  or  write  todoy. 
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Esmmismm 


Electronic  Tubes 


Ruggedized 
Type  Tubes 

•  Th*  iollowinq 
tub**  fuliT  coniorm 
to  IAN  ap^cUlco- 
liont  and  can  b« 
tuppltod  promptly, 
uanally  dlroct  from 
■lock: 


5R4WGY  2D21W 
6AL5W  OC3W 
6H6WGT  OD3W 
25Z6WGT  2050W 


TYPE  395-A  COLD  CATHODE 
GAS  TRIODE 

Roquiros  no  filament  aupply  and  ia  used  in  many 
grid  controlled  rectifier  and  relay  applicvtions. 
Maximum  D.C.  anode  current—  10  ma. 
Maximum  D.C.  anode  voltage — 150  volta 


TYPE  7 19- A  HIGH  VACUUM 
CLIPPER  DIODE 

This  tube  is  used  primarily  for  clipper  diode 
service  in  hard  tube  modulator  circuits.  Filament 
7  volts,  7  amps  . . .  Inverse  peak  anode  voltage 
25  kv.  Max.,  peak  anode  current  10  amps,  Max., 
anode  dissipation  75  watts. 


TYPE  4B32  RECTIFIER 

A  rugged  half-wave  Xenon  filled  rectifier.  Oper¬ 
ates  in  any  position  throughout  an  ambient  tem¬ 
perature  range  of  “75*0  to  +90*C.  Filament 
5  volts.  7.5  amp  . . .  Inverse  peak  anode  voltage 
10,000  average  atK>de  current  1.25  amps. 


TYPE  394-A  THYRATRON 

A  Mercury  vapor  and  Argon  filled  thyratron  for 
grid  controlled  rectifier  service.  Operates  over 
wide  ambient  temperature  range.  Heater  2.5 
volts,  3.2  amps . . .  Inverse  peak  anode  voltage 
1250,  average  anode  current  640  ma. 


TYPE  1Z2  RECTIFIER 

A  small  bulb  high  voltage  vacuum  rectifier.  Low 
cathode  heating  power  and  low  dielectric  losses 
make  tube  suitable  for  radio  frequency  supply 
circuits.  Filament  1.5  volts,  .290  amps  . . .  In¬ 
verse  peak  anode  voltage  20,000,  average  plate 
vurrent  2  ma - peak  plate  current  10  ma. 


TYPE  3B28  RECTIFIER 

This  rugged  half-wave  Xenon  filled  rectifier  will 
operate  in  any  position  and  throughout  an  am¬ 
bient  temperature  range  of  ~75*C  to  +90*C. 
Filament  2.5  volts,  5.0  amps  . . .  Inverse  peak 
plate  voltage  10,000,  average  anode  current  .25 
amp. 


^TYPE  1B46  REGULATOR 

A  cold  cathode  glow  discharge  tube  designed  for 
voltage  stability.  DC  operating  voltage  82  volts, 
operating  current  range  1  ma  minimum.  2  me 
maximum.  Regulation  3  volts. 


^  TYPE  1S22  (illus¬ 
trated)  ia  a  mechan¬ 
ically  actuated, 
■ingle-pole,  double- 
throw.  glass  vacuum 
■  witch.  This  and 
other  types  can  be 
supplied. 


:)PECIFlCAtlONS 

HOLD  OFF  VOlTACi:  I ntctnol— 10,000  yelli  rmi;  EiUrnot*  (of  }7,000  fMl  ellllud«|— 
10,000  vein  rmii  Eilernol*  (o(  40,000  feel  ellilude)— 7,S00  vein  net. 

INTESlUFTINC  SATINC,  lEtlSTIVI  LOAD;  1.000  eperelieet  life  el  10,000  v,  at.  ren- 
10  eiep,  ec,  rmij  1,000,000  eperetieni  life  el  10.000  v,  sc,  ren  —  2  emp,  e<,  reiii 
500,000,000  eperelien,  life  el  10,000  v,  ec,  rmt— 0.1  emp,  ec,  rmi. 


.  2  eit.  MAXIMUM  WIDTH  (everell). 

3%  let.  MAXIMUM  THICK,  (everelll- 

*01  50%  hemldilv 


NET  WEIGHT  (epprei.l  _ 

MAXIMUM  LENGTH  (everell). 


HIGH  VOLTAGE  VACUUM  FUSES 

Can  be  supplied  by  Chatham  to  exact  customers'  specifications  if  or* 
dered  in  adequcrte  quantity.  Call  or  write  for  full  particulars  and  quotes. 


CHATHAM  ELECTRONICS  CORP.  .. 


At  the 
.S.I.  SHOW 


475  WASHINGTON  ST  R  E  ET  •  N  E  W  A  R  K  2,  NEW  JERSEY 


SOOTH  #4-S12! 
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DIRECTIONAL 
POWER  RELAY 


Thii  rtlay  it  designed  for  use  on  power 'systems  of  two  or  more  208/)  2^volt,  4 
wire,  three  phase,  alternators  operating  in  parallel.  Its  function  is  to  pro?^t  the 
system  by  removing  an  alternator  in  the  even,  ot  a  drive  failure,  a  shutdown  of 
the  drive  without  prior  disconnection  of  the  alternator,  a  balanced  three  phase 
fault  within  the  alternator  or  a  high  resistance  three  phase  fault  between  the 
relay  and  alternator.  The  relay  operates  if  reverse  power  in  any  phase  ex¬ 
ceeds  1500  watts.  It  has  an  inverse  time,  characteristic.  At  2000  watts  the 
relay  operates  in  0.4  seconds. 

Completely  environment-proofed 
to  meet  critical  requirements  « 

Designed  for  critical  aviation 'applications,  all  components  except 
the  current  transformers  are  mounted  on  a  single  shock-mounted 
chassis  with  all  items  including  wiring  100*/*  potted  for  complete 
immunity  to  environmental  conditions  or  changes.  Rugged  cable 
conne^ors  permit  quick,  easy  replacement  of  the  entire  unit  or 
current  transformers.  This  equipment  is  readily  adaptable  to 
power  systems  of  other  voltages  and  frequencies. 

Call  or  Write  for  New  Illustrated  Brochure  on  Gavco's  Stand- 
ard  Aviation  Components— Inquiries  on  other  than  standard 
equipment  will  receive  prompt  attention. 

OAVCe  CORPORATION 

A  Subsidiary  of  General  Aviation  Corporation 

S40  lAn  ••tti  n..  NIW  TOM  11,  N.  T.  •  Tel.  TRefolfer  f-UOO 

I^^^KCIS/ON  ENGINEEKED  FOWEK  MELAYS,  VOLTAGE  REGULATOE5,  FREQUENCY 
^■^■■ONIC  EQUIPMENT  FOR  COMMERCIAL  AND  MIUTARY  APPLICATIONS 


DESIGNERS  AND 


CHANGERS  AND 


Provides  absolute  protection  for 


generators  and  connected  loads 


Went  more  information?  Use  post  card  on  tost  page. 
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SHOWN  4  TiMfS 

actual  sia 


TKit  ai$«>mbly  provider  controlled  Keater> 
to-cathode  positioning,  eliminates  heater 
shorts  resulting  from  rupture  of  the 
heater  cooting.  as  shown  below 


ar 


U.  S.  r«l.  Offk* 


JOY  AXIVANE*  Fans  offer  you 
advantages  in  electronic  equipment 
cooling  which  have  been  thor* 
oughly  proved  in  service.  The  higher 
pressure-output  of  these  vaneaxial 
blowers  generally  permits  more 
compact  arrangement  of  the  equip¬ 
ment.  Additional  advantages  are: 
light  weight,  high  strength,  high 
shock  and  vibration  resistance,  and 
high  efficiency  in  low  or  high  pres¬ 
sure  service. 

For  minimum  weight,  JOY  elec¬ 
tronic  cooling  fans  are  made  of 
aluminum,  magnesium,  or  combi¬ 
nations  of  these  metals.  They  are 
designed  to  meet  all  present  Air 
Force  and  Naval  elearonic  speci¬ 
fications,  and  are  available  in  fan 
sizes  from  2"  I.D.  up.  Totally-en¬ 
closed  or  explosion-proof  motors 
can  be  furnished  where  required. 
•  If  you  have  a  problem  in  heat 
dissipation  from  electronic  units, 
no  matter  what  the  service  condi¬ 
tions  may  be,  let  us  place  at  your 
disposal  JOY’S  experience  as  the 
world’s  largest  manufacturers  of 
vaneaxial-type  fans. 


Over  1 00  Years 
Engineering  Leadership 


JOY  MANUFACTURING  COMPANY 

GENERAL  OFFICES:  HENRY  W.  OLIVER  BUILDING  •  PITTSBURGH  22,  PA. 

'in  CANADA  J-OY  MANUf  AC  TUNING  COMPANY  CANADA  LIMITED  GAIT,'  ONTARIO 


Wont  mart  inferiMtleiit  Um  pMt  card  m  Imt  pegt. 
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•  push-button 
oscillator 


for  rapid  and  recurrent 
frequency  measurements 


model  440-A 

from  0*01  cps  to  100  kc 


THI  MODil  440-A  PUSH-BUTTON  OSOLIATOR  is  designed  for 
applications  requiring  very  low  distortion  or  extrenuly 
good  frequency  stability  and  resetability.  It  provides 
both  sine  waves  and  square  waves  at  any /requeruy  between 
0.01  cps  and  100  kc. 

For  Jine  control  oj frequency,  three  banks  oj  ten 
push-button  switches  are  provided.  An  additional  vernier 
control  varies  the  frequency  continuously  by  an 
amount  equal  to  the  increment  between  adjacent  buttons 
oj  the  third  switch  bank. 

Hum  and  distortion  are  attenuated  when  the  setting  oj 
the  calibrated  logarithmic  output  level  control  is 
reduced  and  are  thus  maintained  at  a  constant  low  percentage 
oj  the  desired  output  signal. 

This  exceptional  instrument  is  ideally  suited  jor  bridge 

measurements,  tuned  filter  alignment,  rapid 

spot  frequency  checks,  and  distortion  measurements. 

specifications 

riiOUINCY  HANOI:  o.Ot  cp*  (o  100  kc  conlinuouiiy  varUbie. 
rifOWBICY  ACCURACY:  Calibration  ±\%  from  1  cpa  to  10  kc,  f  3%  over  the 
entire  frequency  range. 

SINi  WAVI  OUTPUT: 

Voltoint  30  volts  peak  to  peak  otaaimum,  adjustable  continuously. 
Powpri  Masimum . 100  mw 

Ampllludni  Varies  less  than  10.25  db  over  the  frequency  range  from  0.1 
cps  to  10  kc,  less  than  1 1  db  over  the  entire  frequency  range. 

Ditinrtinn:  I.ess  than  0.1%  from  1  cps  to  10  kc,  less  than  1%  over  the 
entire  frequency  range. 

Hum  I  Leas  than  0.1%  at  any  output  level  setting. 
tOUARI  WAV!  OUTPUT:  to  volu  peak  to  peak. 

INPUT  POWU:  105-125  volts,  50-60  cps,  120  watts. 


price  *450  net  f.o.h.  Cambridge,  Mass. 

Writ*  for  o  froo  catalog 

Visif  us  of  flio  I.  R.  f.  Show,  Booth  4-301 

krohn-hite 

instrument  company 

SCO  MosMckusott*  Avo.,  Dogt.  E,  Combridgo  39,  Aha—.,  U.$.A. 
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Now-greater  flexibility 
in  voltage  stabilizers 


Fluctuating  voltage  is  serious  on  sensitive  electronic 
equipment  designed  for  best  performance  at  a  speci¬ 
fied  voltage.  Now,  to  help  you  get  rid  of  voltage  ups 
and  downs,  G.E.  offers  a  new  15-  to  5000-va  line  of 
automatic  voltage  stabilizers  that  gives  you  greater 
design  flexibility  at  no  increase  in  price,  plus  weight 
reduction  in  larger  sizes.  New  output  ratings  of 
1000,  2000,  3000,  and  5000  volt -amperes  with  115 
and  230  volts  on  both  input  and  output  permit 
operation  in  any  combination  of  these  input  and 
output  voltages. 

Fluctuations  between  95  and  130  volts,  or  190  and 
260  volts,  are  corrected  to  a  stable  115  or  230  volts 
within  *1  percent  and  in  less  than  two  cycles. 
Single-core  construction  permits  input  circuit  to  be 
completely  isolated  from  output  circuit.  Installation 
is  easy:  connect  one  set  of  terminals  for  supply  and 
another  set  for  the  load.  With  no  moving  parts,  main¬ 
tenance  is  virtually  eliminated.  See  Bulletin  GEA- 
5754  for  complete  description. 


Miniaturize  your  product 
with  Tantalytic*  capacitors 


On  low-voltage  d-c  applications,  where  your  equipment 
miniaturization  calls  for  both  small  size  and  superior 
performance.  General  Electric  Tantalytic  capacitors 
offer  a  host  of  advantages.  These  foil-type,  tantalum- 
electrode,  electrolytic  capacitors  have  greater  capaci¬ 
tance  per  unit  volume  and  far  longer  shelf  life  than 
aluminum-electrolytic  types.  Long  operating  life,  too,  is 
provided  by  their  inherently  inert  characteristics,  and 
the  use  of  non-corrosive,  chemically  neutral  electrolyte. 
And  leakage  current  is  low  -  less  than  10  microamps  p>er 
microfarad. 

Built  to  withstand  severe  shock,  these  lightweight 
units  ojaerate  over  a  wide  temperature  range  (  —  55  C  to 
+85  C  and  higher).  Hermetic  sealing  protects  them 
against  leakage  and  contamination.  Available  in  polar 
and  non -polar  construction,  in  ratings  from  175  muf  at 
5  volts  d-c  to  12  muf  at  150  volts  d-c.  For  complete 
description  of  the  line,  plus  application  information, 
check  Bulletins  GEC-808  and  GER-451  in  the  coupon 
on  the  next  page. 

*>/  G$mntl  BUetr$( 


ELECTRIC 


GENERAL 
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TIMELY  HIGHLIGHTS 
ON  G-E  COMPONENTS 


Prices  reduced  as  much  as  35%  on  light,  flexible  delay  line 


Increased  use  of  delay  line  in  special  circuits  for  elec¬ 
tronic  equipment  now  enables  General  Electric  to  mass- 
produce  it,  at  savings  to  you  of  up  to  35  percent. 
Originally  developed  to  provide  delay  with  minimum 
distortion  in  radar  equipment,  G-E  delay  line  now  has 
many  commercial  uses  such  as  color  television  and 
electronic  calculators. 

Bulk  line  is  available  in  lengths  of  100  feet  or  less  to 
be  cut  as  desired.  Time  delay  is  approximately 
microsecond  F>cr  foot  for  1100-ohm  line,  micro¬ 
second  per  foot  for  400-ohm  line.  Line  is  light  in  weight, 
T^-inch  in  diameter,  and  easily  bent  into  a  4-inch 
diameter  coil.  Operates  between  —  50  C  and  100  C. 
Bulletin  GEC-459. 


Size  00  relays  cut  inventcries 

Many  of  your  control-circuit  needs  can 
be  met  with  compact  G-E  size  00  con¬ 
tactors  and  relays — available  in  any 
combination  of  normally  open  and  nor¬ 
mally  closed  contacts  from  2  to  8  poles. 
Since  contact  tips  are  easily  changed 
from  NO  to  NC  without  extra  parts, 
your  “specials”  inventory  is  cut.  Easily 
accessible  terminals  take  up  to  3  wires, 
speed  connections.  For  complete  details, 
see  your  General  Electric  apparatus 
sales  representative. 


Reliable  d-c  to  o-c  amplification 

Designed  mainly  for  400-cycle  excita¬ 
tion,  the  General  Electric  second-har¬ 
monic  converter  is  a  magnetic-amplifier 
type  unit  that  converts  low-level  d-c 
error  signals  (such  as  thermocouple 
output)  to  800-cycle  a-c  output.  Static 
operation  and  hermetic  sealing  make  it 
reliable  under  extreme  conditions  of 
acceleration,  temperature,  and  pressure 
— important  in  aircraft  applications. 
Length  is  3^  in.,  tube  diameter  1  in., 
weight,  0.2  lb.  See  Bulletin  GEC-832. 


Now — sealed-relay  line  expanded 

G-E  hermetically  sealed  relays  for  28- 
volt  c.rcuits  are  now  available  in  these 
forms:  DPDT,  3PDT,  4PDT,  6PNG— 
with  coil  ratings  up  to  10,000  ohms. 
Certain  other  configurations  available 
on  request.  All  have  extra-high  tip  pres¬ 
sures,  yet  don’t  exceed  Air  Force-Navy 
size  and  weight  specs.  They  withstand 
all  outside  atmospheric  conditions,  50g 
operational  shocks,  and  instantaneous 
voltage  surges  up  to  1 500  volts.  Bulletin 
GEA-5729 


EQUIPMENT  FOR 
ELECTRONICS  MANUFAaURERS 
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l^fUtOGO 


xhboaw® 


OSI-t^ 


Moisture  Proof 

PLASTIC  COATED  TOROIDS 


In  addition  to 
standard  wind- 
ings,  we  offer 
}  toroids  encos- 

^^^Jj^^^encosement  provides 
extra  protection  from  humidity,  mechan¬ 
ical  shock.  Avoilobie  in  oli  sizes  of  coils. 

Steel  Cosed 

TOROIDS  AND  FILTERS 

Existing  designs 
cover  a  wide 
range  of  types 
and  frequen¬ 
cies.  Fiiters  meet 
military  specifi¬ 
cations  and  can 
be  offered  in  min' 
iaturized  versions.  A 
typical  filter  is  shown. 

C.  A.  C.  filter  design  engi¬ 
neers  will  convert  your  specifications  to 
production  deliveries  with  minimum  delay 


0  000 


From  a  modest  beginning  five  years  ago.  Communication 
Accessories  Company  has  grown  to  the  largest  exclusive 
toroid  coil  winding  producer  in  the  U.  S.  today.  Why? 

We  like  to  think  that  this  growth  is  due  to  the  thorough, 
careful  handling  we  apply  to  each  coil . . .  and  because 
of  the  particular  skill  of  our  people.  Whatever  the 
reason,  we'll  continue  —  doing  the  best  we  know 
how  —  thankful  for  the  trust  that  important 
companies  have  placed  in  us. 

write  for  this  catalog  ^  / 


HICKMAN  MILLS,  MISSOURI 
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ERIE  CERAMICONS 


cononu^ 


ERIE  TUBULAR 


'Of"*  M«ld*d  ln»ulal*d  Ctromicon* 
5  MMF— 5,000  MMF 
OF”  Dipped  Ineulated  Ceramicen* 

5  AAMF— 5,000  MMF 
"OF"  N*n*lii*iil«lMl  Ceremicent 
5  MMF— 5,000  MMF 


CERAMICONS* 

Temperolwr*  Cempentoting 
Melded  Ineuloled  Ceremicen* 
0.5  AAMF— 550  MMF 
Tempereture  Cempeneoling 
Dlpp^  Ineuleted  Ceromicene 
0.5  MMF— 1,800  MMF 
Temperelure  Cempenteling 
Nen>ln(«leted  Cefemicene 
0.5  MMF—  1,800  MMF 


Style  TS3A 


1.5-7  MMF  5-30  MMF 
3-12  MMF  8-50  MMF 
5-25  MMF  65-95  MMF 
150-190  MMF 


ERIE  FEED-THRU  CERAMICONS 


Temperature  Compensating,  By-Pasting,  and  High  Voltage 


5  MMF— 1,000  MMF 
5  MMF— 1,500  MMF 


ERIE  STAND-OFF  CERAMICONS 


CAPACITORS 


15  MMF — 6,000  MMF 


Standard,  Integrator,  Filter, 
and  Coupling  Circuits 


ERIE  HIGH  VOLTAGE  CERAMICONS 


ERIE  CUSTOM  MOLDED  PLASTICS 


Custom  Injection  Molded  Flostic  Knobs,  Dials, 
8ezels,  Name  Flates,  Coil  Forms,  etc. 


^Ceromicon,  Hi-K,  GF,  Button,  and  Flexicon  are  registered  trade  names  of  Erie  Besistor  Corporation. 


ELECTRONICS  DIVISION 


hAain  OfFict:  ERIE,  PA* 

Soles  Offices;  CKffside,  N.  J.  •  FMIodalphio,  Fo.  •  Buffalo,  N.  Y.  •  Chicago,  III. 
Datroit,  AAicK.  •  OndnnaN,  Ohio  •  lot  Aisgalot,  CoKf. 

Foctoriee;  WW.  PH,  •  lOflOON,  WIOiAMO  •  TOtONTO,  CANADA 


PHYSICAL  DATA 

P«c« 

Lcnflli 

B*** 

3  Inch 

R«wn4 

10  Inch** 

M*«livni 

Dih*^«l 

13  Pin 

3  Inch 

R«wii4 

t inch** 

Smnll 

0ii*4*cnl 

13  Pin 

IV4x3 

Inchat 

9.13  inch** 

Small 

Ow*<l*cal 

13  Pin 

IV4x3 

Inch** 

inch** 

Lndal 

TYPICAL  VOLTAOfS 


Anad*  #  3  I  Anad*  #  2  I  Anada  #  1 


1371*  173 

941* 12S 

170  I*  330 

o 

K 

• 

140  1*  190 

1301*  ISO 

2B0  I*  3ao 

360  lo  360 

73  I*  99 

S3  1*  70 

146  I*  19B 

1041*  140 

60  1*93 

35  1*  3S 

MAX. 

VOLTS 

Anod*  #  3 

An«d*  #3 

4000 

3000 

300  la  3S0 


3000  400  la  700 


Visit  Our  Booth  1-414,  IRE  SHOW,  MARCH  23rd  to  26th 


Invottigations  of  complex  waves  toko  great  strides  forward  when  either  a  Waterman  SAR  or  LAB  PUL5ESCOPE  is  employed. 
Their  compactness,  portability  and  precision  hove  established  a  new  high  in  pulse  measurement  instruments  for  all  electronic 
work.  Each  PUISESCOPE  has  internally  generated  markers  which  are  synchronised  with  the  sweep  with  the  basic  difference  that 
the  sweep  in  the  LAB  PULSESCOPE  initiertes  the  markers  while  in  the  SAR  PULSESCOPE  it  is  the  crystal  controlled  markers  which 
initiate  the  sweep.  Power  supply  requirements  of  50  to  1000  c.p.s.  <rt  1 15  Volts  permits  operation  almost  anywhere. 


The  SAR  PULSESCOPE.  model  S-4-A,  is  characterized  by 
a  pulse  rise  time  of  0.035  microseconds  thru  a  video  amplifier 
with  a  sensitivity  of  0.6  Volta  p  to  p/inch.  A  vertical  delay 
of  0.55  microseconds  is  optional.  A  and  S  sweeps  covering 
a  continuous  range  from  1.2  to  12,000  microseconds  are 
augmented  by  R  sweeps,  which  in  turn  are  variable  from 
2.4  to  24  microseconds.  A  directly  calibrated  dial  permits 
R  sweep  delay  readings  from  3  to  10,000  microseconds. 


The  LAB  PULSESCOPE.  model  S-6-A,  has  equivalent  rise 
time  of 0.035  microseconds,  a  fixed  0.55  microseconds  vertical 
delay  and  0.1  Volts  p  to  p/inch  sensitivity,  so  arranged  as 
to  assure  portrayal  of  leading  edges  on  displayed  signals. 
A  precision  calibrated  voltage  is  provided  as  well  as  an 
optional  sweep  expansion  of  10  to  1.  A  built-in  trigger 
generator  voltage  is  available  for  synchronizing  any  asso¬ 
ciated  test  equipment. 


WATERMAN  RAYONIC  CATHODE  RAY  TUBE  DEVELOPMENTS 


Since  the  introduction  of  the  Waterman  RAYONIC  3MP1  for  miniaturized  oscilloscopes, 
scientists  in  our  laboratories  have  diligently  searched  for  more  perfect  answers  to  present  day 
cathode  ray  tube  problems.  Such  research  led  to  the  introduction  of  the  revolutionary  new 
3SP  and  3XP  type  cathode  ray  tubes.  These  tubes  were  designed  with  multi-trace  oscilloscopy 
in  mind.  Every  avenue  of  practical  design  was  explored  to  produce  tubes  with  bright,  sharp 
traces  and  high  deflection  sensitivity  at  medium  anode  potentials. 


The  HIGH,  WIDE  and  TWIN  POCKETSCOPES  have 
become  the  "triple  threat”  of  the  oecilloecope  industry. 
Their  small  size,  light  weight  and  incredible  performance, 
has  skyrocketed  this  team  of  truly  portable  instruments 
into  unparalleled  prominence.  Each  oscilloscope  features  DC 
coupled  amplifiers  in  both  its  vertical  and  horizontal  chan¬ 
nels.  The  HIGH  GAIN,  S-14-A  POCKETSCOPE.  has  a 
vertical  sensitivity  of  10  millivolts  rms/inch,  and  a  frequency 
response  within  —2  db  from  DC  to  200  KC,  while  the  WIDE 
BAND  S-14-B  POCKETSCOPE  is  characterized  by  fre¬ 
quency  response  within  —2  db  from  DC  to  700  KC  and  a 
sensitivity  of  50  millivolts  rms/inch. 

The  INDUSTRIAL  POCKETSCOPE.  POCKETSCOPE 
model  S-ll-A,  has  become  America’s 
most  popular  DC  coupled  oscilloscope 
because  of  its  small  size,  light  weight, 
and  unique  flexibility.  This  compact 
instrument  has  identical  vertical  and 
horizontal  amplifiers  which  permit  the 
observation  of  low  frequency  repetitive 
phenomena,  while  simultaneously  elimi¬ 
nating  undesirable  trace  bounce.  Each 
amplifier  sensitivity  is  0.1  Volt  rms/inch. 

The  frequency  responses  are  likewise 
identical,  within  —2  db  from  DC  to 
200  KC. 

Discover  for  yourself  the  amazing  utility 
of  this  tiny  work-horse  of  industrial 
electronics. 


The  TWIN  POCKETSCOPE  is  eeeentiaUy  two  HIGH 
GAIN  POCKETSCOPES  with  individual  cathode  ray  tubes, 
amplifiers,  controls,  but  a  common  sweep  generator.  All 
these  are  endowed  with  many  identical  characteristics.  Their 
sweep  generators  can  be  operated  as  triggered  or  repetitive 
over  a  frequency  range  from  0.6  cycles  to  60  KC,  with 
synchronization  polarity  optional.  Return  traces  are  blanked 
and  provisions  are  made  for  modulating  the  intensity  in 
each  cathode  ray  tube. 

Laboratory  quality  has  not  been  sacrificed  in  order  to 
accomplish  portability  and  ruggedness.  Investigate  the  many 
advantages  of  Waterman  POCKETSCOPES. 


RAKSCOPE, 


WATERMAN  PRODUCTS 


The  S-12-B  RAKSCOPE  is  s  rack 
mounted,  JANized  version  of  the  famous 
Waterman  S-ll-A  POCKETSCOPE.  with 
the  addition  of  a  triggered  sweep  and  a 
special  calibrating  circuit  for  rapid 
frequency  comparisons.  The  entire 
oscilloscope  is  built  to  occupy  but  seven 
inches  when  mounted  in  a  standard 
relay  rack. 

Because  provisions  are  made  for  apply¬ 
ing  input  signals  from  the  rear,  as  well 
as  the  front,  the  S-12-B  is  the  ideal 
combination,  systems  monitor  and 
trouble-shooting  oscilloscope.  Investi¬ 
gate  the  multiple  applications  of  this 
instrument  as  an  integral  part  of  your 
own  rack  mounted  apparatus. 


WATERMAN  PRODUCTS  CO.,  INC. 
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P  R  MALLORY  E  CO  Inc 


SERVING  INDUSTRY  WITH  THESE  PRODUCTS: 
EI«ctrom«chaiiica I  — Resistors  •  Switches  •Television  Tuners  •  Vibrators 
Electrechemicel— Capacitors  •  Rectifiers  •  Mercury  Dry  Batteries 
Metaliwr|0cai—Contacts*Special  Metals  and  Ceratnia  •Welding  Materials 


Why  the  Mallory  UHf  Tuner 
Should  be  Part  of  Your  New  TV  Plans 

The  Mallory  UHF  Timer  can  be  the  complete  answer  to  your  UIIF  timing 
problems  .  .  .  whether  you  hiiihl  converters,  all-i'hannel  receivers,  or  both. 

It  consists  of  three  sections  of  variable  inductance.  It  covers  the  range 
lietween  470  and  890  megacycles  with  approximately  2  mf  of  shunt  capacity. 

Selectivity  is  excellent  over  the  entire  hand. 

I\o  matter  how  you  decide  to  handle  the  problem  of  L'HF  reception,  it  will 
pay  you  to  investigate  the  various  possibilities  offered  by  the  Mallory  UHF 
T  uner.  One  of  the  following  combinations  is  the  answer  to  \  our  requirements . . . 


FOR  CONVERTERS... 


FOR  RECEIVERS... 


#  Mallory  UHF  Tuning  eleinrnt  for  manufacturers 
building  their  own  converters. 

#  Mallory  UHF  Converter  chassis ...  ready  to 
mount  in  your  cabinet. 

#  Complete  Mallory  UHF  Converter  with  your 
brand  label. 


UHF'  T'uners,  for  use  in  combination  with  VHF' 
tuners,  are  available  in  3  rlifferent  designs  . . .  each 
in  3  different  stages  of  assembly:  (1)  To  convert 
UHF'  signals  to  82  megacycles  on  channels  .S  or  6. 

(2)  To  convert  UHF'  signals  to  130  megacycles. 

(3)  F'or  operation  into  a  41  megacycle  IF'  amplifier. 

#  Mallory  UHF  tuning  element. 

#  Mallory  RF  assemblies.  This  includes  the  tuner, 
oscillator,  tube,  crystal  and  associated  circuitry. 

9  Mallory  RF  assemblies  with  an  IF'  amplifier 
operating  at  conversion  frequency. 


Get  in  touch  with  us  regarding  the  Mallory  I  HF' 
Tuner.  We  will  be  glad  to  work  with  you  . . .  see 
how  these  various  possibilities  can  be  fitted  into 
your  plans  for  UHF  television.  Write  today. 


Television  Tuners,  Special  Switches,  Controls  and  Resistors 


Want  more  information?  Um  post  cord  on  lost  | 
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►  RADIATION  .  .  .  Television  re¬ 
ceiver  design  engineers  have  em¬ 
barked  upon  a  program  intended  to 
reduce  radiation  which  interferes 
with  other  sets  and  occasionally 
with  other  services. 

The  program  will  cost  manufac¬ 
turers  a  few  pennies  but  should  be 
supported  on  several  counts.  Radi¬ 
ation  reduces  the  service  avail¬ 
able  to  the  industry’s  own  custom¬ 
ers,  and  can  be  severe  at  ultra 
high  frequencies.  Voluntary  re¬ 
duction  of  radiation  would  avoid 
any  possibility  of  direct  or  indirect 
dictation  by  the  Federal  Communi¬ 
cations  Commission.  And  if  more 
uniform  use  of  a  standard  inter¬ 
mediate  frequency  is  involved  in 
the  program  the  industry  will  have 
valid  grounds  upon  which  to  sug¬ 
gest  that  this  frequency  should  be 
cleared. 

►  MANPOWER  .  .  .  Engineering 
manpower  is  still  critically  short. 
Part  of  this  shortage  is  due  to  the 
fact  that  many  men  are  engaged  in 
the  design  of  military  electronic 
equipment  while  many  others  are 
supporting  the  economy  by  turn¬ 
ing  out  a  more  or  less  normal  num¬ 
ber  of  commercial  items.  The  two- 
way  strain  is  unique  in  the  history 
of  the  country. 

Industrial  growth  is  today 
closely  linked  to  technological  ad¬ 
vances.  Even  if  there  were  no 
need  to  devote  .so  much  engineer¬ 
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ing  effort  to  strictly  military 
projects  it  is  unlikely  that  the 
number  of  graduates  turned  out  by 
accredited  schools  would  prove 
adequate  in  the  decade  ahead. 
That’s  why  a  grassroots  campaign 
has  been  started  to  interest  young 
men  in  engineering  at  the  first- 
year  highschool  level;  proficiency 
in  math  at  very  least  is  neces.sary 
if  these  young  men  are  to  meet 
college  entrance  requirements. 

►  WELDING  .  .  .  Tube  elements 
have  been  welded  for  years,  and 
now  we  hear  that  several  elec¬ 
tronic  equipment  manufacturers 
are  considering  welded  wiring. 

Among  the  possible  advantages 
of  welded  wiring  are  virtual  elim¬ 
ination  of  joint  resistance,  com¬ 
parative  freedom  from  broken-con¬ 
nection  troubles  and  conservation 
of  materials.  Among  the  possible 
di.sadvantages  are  the  necessity 
for  bringing  the  work  to  the 
welder,  comparative  inflexibility 
of  the  tool  with  respect  to  work 
shapes  and  sizes  and  the  necessity 
for  cutting  out  failed  components 
in  the  field.  The  latter  is  no  great 
handicap  in  plug-in  subassemblies 
intended  to  be  expendable,  where 
welded  wiring  may  find  its  first 
commercial  application. 

►  TRANSISTORS  ...  In  line  with 
its  usual  tendency  to  put  new  eggs 
in  the  basket  intended  for  the  big¬ 


gest  customer,  the  electronics  in¬ 
dustry  has  put  its  first  commercial 
transistors  largely  into  communi¬ 
cations  devices. 

As  the  art  progresses  it  may  be 
that  there  will  be  a  shift  in  em¬ 
phasis  toward  industrial  and  other 
non-communications  devices  be¬ 
cause,  among  other  rea.sons,  noise 
is  less  of  a  factor  in  such  applica¬ 
tions.  Here  then  is  one  possible 
point  of  cleavage  in  the  market 
for  tubes  and  transistors,  and  one 
that  may  leave  each  a  pretty  big 
basket  more  or  less  its  own. 

While  we  are  on  the  subject  of 
transistors  we  are  reminded  that  a 
friend  of  ours,  bothered  by  pnp 
and  npn  terminology,  calls  the  first 
Penelope  and  the  second  Veptune. 
He  points  out,  further,  that  Nep¬ 
tune  is  often  represented  by  a 
trident  (three  terminals)  and  that 
under  Penelope  the  dictionary 
quotes  "every  night  unraveled 
what  she  had  woven  by  day’’  .  .  . 
an  experience  not  entirely  unlike 
that  some  engineers  are  having 
with  transistor  circuitry. 

►  TAGGED  .  .  .  On  election  day  a 
young  lady  borrowed  from  the 
actuarial  department  of  an  insur¬ 
ance  company  operated  a  calcu¬ 
lating  machine  called  "Monrobot’’ 
in  a  network  studio.  Her  first 
name  happened  to  be  Marilyn,  so 
now  she  is  frequently  called 
Marilyn  Monrobot. 
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TRANSISTORS  . . . 


I  Basic  concepts  of  electron  flow  in  semiconductors  are  explained, 
I  need  for  revised  thinking  to  understand  transistor  action  is  out- 
I  lined,  and  concept  of  hole  introduced.  Principle  of  current 
i  ampliflcation  in  point-contact  transistor  is  described 

!  By  ABRAHAM  COBLENZ  and  HARRY  L.  OWENS 

Signal  Corps  Bngineering  Laboratories 
j  Fort  Monmouth,  New  Jersey 


The  accompanying  photograph 
shows  a  number  of  experi¬ 
mental  transistors  of  the  point- 
contact  and  junction  types.  These 
units  occupy  about  one  thousandth 
of  the  volume,  represent  on  hun¬ 
dredth  of  the  weight,  and  require 
about  one  tenth  the  power  of  the 
average  type  of  radio  receiving 
tube,  yet  they  will  perform  many 
of  the  functions  of  vacuum  tubes. 

Transistors  are  capable  of  being 
used  in  circuits  to  provide  ampli¬ 
fication,  oscillation,  pulse  genera¬ 
tion,  pulse  counting,  pulse  storage, 
gating,  and  pulse  delay,  coinci¬ 
dence  gates,  and  so  on.  They  are 
more  rugged  than  vacuum  tubes  in 
general  and  their  life  has  been  said 
to  be  about  three  times  the  normal 
life  of  a  vacuum  tube;  the  expected 
life  has  been  extrapolated  to 
70,000  hours. 

The  transistor  was  invented  in 
1948  and  at  that  time  the  total  in¬ 
vestment  of  private  and  government 
funds  in  transistor  work,  as  such, 


was  limited  to  perhaps  five-figure 
numbers.  Increasing  confidence  in 
the  potential  utility  of  the  tran¬ 
sistor  has  resulted  in  both  accel¬ 
eration  and  expansion  of  the 
transistor  development  activity. 
The  very  large  investments  in 
transistors  by  tube  manufacturers 
indicates  that  the  long-term  outlook 
for  this  new  circuit  element  is 
sound  and  inviting. 

The  youthfulness  of  the  field  and 
the  extraordinary  promise  it  holds 
forth  to  capable  technicians  in  the 
field  of  electronics  and  electricity 
render  it  extremely  fruitful  for  the 
development  of  new  and  ingenious 
circuit  and  system  applications. 

In  this  virgin  and  unexplored 
field  the  need  for  electronic  engi¬ 
neers  and  technicians  specially 
trained  in  the  transistor  art  is 
urgent  and  continually  increasing. 
This  series  of  articles  should  serve 
to  initiate  technical  people  with  var¬ 
ied  backgrounds  in  electronics  into 
this  fa.scinating  subject. 


Transistor  theory  represents  a 
radical  departure  from  vacuum- 
tube  theory.  The  reader  must  be 
prepared  to  give  careful  thought  to 
certain  concepts  of  physics  which 
are  not  difficult  but  are  noticeably 
different  from  the  principles  with 
which  he  has  become  acquainted  in 
his  study  of  vacuum-tube  theory 
and  electronics.  A  scientific  open- 
mindedness  and  a  willingness  to 
accept  ideas  that  may  appear  to 
contravene  long-established  or  long- 
accepted  concepts  will  be  found  not 
only  desirable  but  almost  essential. 

Preliminary  Fundamentals 

The  flow  of  electrons  accounts  for 
both  alternating  and  direct  current. 
The  theoretical  explanation  can  be 
found  in  virtually  all  text  books  on 
a-c  and  d-c  theory,  electronics,  and 
electrical  phenomena  in  general. 

A  close  scrutiny  of  the  support¬ 
ing  evidence,  however,  reveals  that 
electron  flow  is  simply  a  convenient 
theory  used  to  explain  the  phenom¬ 
enon  known  as  electric  current.  No 
one  has  ever  crept  into  a  conductor 
or  electrolyte  and  witnessed  the  ac¬ 
tual  flow  of  electrons. 

The  theoretical  explanation  is  the 
result  of  indirect  experimental  evi¬ 
dence  and,  while  this  experimental 
evidence  is  sound  and  will  with¬ 
stand  very  critical  examination,  the 
conclusions  based  upon  it  must  be 
viewed  as  an  inference  or  a  hypoth¬ 
esis  and  not  as  a  law  of  nature. 

The  fact  that  electron  flow,  as  an 


A  FRESH  START 

This  article  it  the  first  in  o  series  on  transistors  which  will  be  published  in 
ELECTRONICS  to  enable  engineers,  technicians,  amateurs  and  students  to  understand 
clearly  the  operation  of  these  important  circuit  components. 

The  articles  have  been  specially  detained  to  provide  theoretkol,  practical  ond  working 
knowledge  of  the  properties  and  applications  of  transistors,  especially  for  those  readers 
who  do  not  hove  on  extensive  bockground  in  advanced  mathematics  and  physics.  Mony 
readers  will  find  these  lessons  valuable  preparation  for  more  advanced  study  of 
transistor  electronics 
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potential  at  E,  when  the  switch  is 
closed,  say  af  the  order  of  0.5  volt, 
will  cause  a  current  flow  of  the 
order  of  perhaps  1  ma. 

If  the  reader  will,  for  a  moment, 
imaRine  the  C  circuit  open  and  S, 
closed  then,  as  before,  /.  indicates 
the  current  flowing  in  the  E~B  cir¬ 
cuit  due  to  electron  flow  from  B  to 
E,  Again,  as  before,  dashed  lines 
indicate  the  stream  lines  of  elec¬ 
trons  in  the  E~B  circuit  within  the 
semiconductor  material. 

Now  consider  the  C-B  circuit 
closed  as  shown  and  S,  open.  As 


lines  from  C  to  £?  in  the  figure  show 
the  approximate  flow  or  stream 
lines  of  electrons  within  the  .semi¬ 
conductor  block. 

At  the  cat  whisker  marked  E  the 
polarity  of  the  applied  potential  E, 
is  opposite  to  that  at  C ;  the  positive 
terminal  of  the  battery  is  connected 
to  the  cat  whisker.  A  milliammeter 
in  series  with  this  circuit,  if  switch 
Si  were  closed,  would  then  indicate 
the  current  in  the  E~B  circuit,  and 
since  the  diode  on  the  E  side  is  con¬ 
nected  in  the  forward  or  low-re¬ 
sistance  direction,  a  very  small 


explanation  for  electric  current,  is 
only  a  theory  is  strikingly  demon¬ 
strated  by  experimental  observa¬ 
tions  that  cannot  be  explained  by 
the  use  of  electron  theory  alone. 
Just  such  a  case  exists  in  the  field 
of  semiconductors — materials  that 
exhibit  conducting  properties  in  a 
range  between  insulators  and  con¬ 
ductors.  A  particularly  important 
phenomenon  in  transitor  action  is 
observed  that  does  not  lend  itself  to 
a  direct  explanation  by  means  of 
electron  theory  alone. 

Semiconductor  Conduction 

Consider  the  arrangement  shown 
in  Pig.  1.  A  small  block  of  a  semi¬ 
conductor  material  such  as  germani 
um  or  silicon  is  placed  in  electrical 
contact  with  a  conducting  metal 
which  is  then  grounded,  as  shown 
at  B  of  the  figure.  On  the  top  of 
the  semiconductor  block,  spaced  a 
few  thousandths  of  an  inch  apart, 
are  two  cat  whiskers  such  as  were 
common  in  connection  with  the  cat- 
whisker  galena  crystals  used  as  de¬ 
tectors  in  the  early  days  of  radio. 

The  cat  whisker  marked  C  is  neg¬ 
ative  with  respect  to  the  semicon¬ 
ductor  block  by  virtue  of  the  bat¬ 
tery  E,  with  its  negative  terminal 
connected  to  the  cat  whisker.  A 
milliammeter  is  shown  in  series 
with  this  connection  and  the  cur¬ 
rent  indicated  will  be  designated  as 
/,.  The  circuit  indicated  may  be 
considered  as  a  crystal  diode  biased 
in  the  reverse  or  high-resistance 
direction.  If  the  applied  voltage  E, 
is  approximately  10  volts,  I,  may 
perhaps  be  of  the  order  of  1  ma. 
(The  figures  used  here  are  not  in¬ 
tended  to  be  significant;  only  orders 
of  magnitude  are  important.) 

Analyzing  the  observed  data  from 
the  standpoint  of  electron  theory 
one  would  say  simply  that  electrons 
flow  from  the  cat  whisker  to  the 
base  through  the  semiconductor 
material  under  the  influence  of  the 
applied  potential  E,,  and  it  is  the 
flow  of  these  electrons  which  gives 
the  meter  indication  /..  The  dashed 
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Coll*ction  oi  typical  iunction  and  point  contact  tranaUtora 


FIG.  1— Study  oi  curront  flow  in  oxtornol  circuit  ahown  yiolda  paradoxical 
phonomona  that  cannot  bo  oxploinod  on  boaia  oi  oloctron  flow  olono.  A  now 
concopt.  that  oi  holoa.  muat  bo  adoplod  to  undoratond  tranaiator  action 
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FIG.  2 — 8m«or«d  drawing  oi  atom  Bhow*  orbital  oloctron*  tur- 
rounding  nuclou*.  Not  chargo  oi  cuch  on  atom  is  loro 


FIG.  3 — RomoTol  oi  one  electron  irom  neutrol  atom  reeulti  in  net 
positive  charge  due  to  hole  (missing  electron)  in  vicinity  oi  nucleus 


mentioned  above,  under  the  speci¬ 
fied  conditions,  /,  will  be  about  1 
ma. 

When  S,  is  closed  an  extra¬ 
ordinary  phenomenon,  loosely  de¬ 
scribed  as  transitor  action,  is 
observed — the  current  in  the  C-B 
circuit  increases  markedly  and  may, 
in  a  typical  case,  reach  2  or  3  ma. 
Typical  transistors  yield  current 
amplifications  of  this  magnitude 
but  exceptional  units  have  produced 
current  gains  as  great  as  one 
hundred.  In  any  case,  a  significant 
and  highly  important  current  ampli¬ 
fication  is  observed. 

It  is  instructive,  following  the 
remarks  made  at  the  beginning  of 
this  article,  to  attempt  to  explain 
the  observed  data  by  means  of  elec¬ 
tron  theory  alone. 

This  is  no  simple  undertaking. 
If  the  reader  will  carefully  trace 
polarities  around  the  circuit  he  will 
observe  that  the  E  terminal  is  actu¬ 
ally  positive  with  respect  to  the  C 
terminal.  One  might  then  expect 
that  electron  flow  within  the  semi¬ 
conductor  block  would  be  from  C 
to  E,  making  less  electrons  avail¬ 
able  to  contribute  to  the  conduction 
process  from  C  to  B  and  therefore 
one  might,  at  a  first  glance,  expect 
I,  to  decrease. 

If  fewer  electrons  were  available 
for  the  conduction  process  the  cur¬ 
rent  would  be  smaller  and  the  ob- 
.served  increase  in  /,  is  certainly 
perplexing.  Extraordinary  and  un¬ 
conventional  variations  would  be 
required  in  electron  theory  to  ex¬ 


plain  how  the  two  divergent 
streams  of  electrons  in  the  material 
can  cause  an  interaction  which  will 
lead  to  the  current  amplification 
observed,  particularly  in  view  of  the 
electric  field  which  tends  to  draw 
electrons  from  the  C-B  stream. 

It  is  virtually  impossible  to  ex¬ 
plain  the  phenomenon  delineated  by 
means  of  the  electron  theory  alone 
and  certain  reinforcing  or  auxiliary 
concepts  must  be  introduced  to 
complement  electron  theory  to  ex¬ 
plain  properly  this  transistor  ac¬ 
tion.  The  phenomena  observed  in 
semiconductors  that  lecd  to  effects 
such  as  the  one  described  do  not 
require  a  modification  of  electron 
theory,  but  they  imperatively 
demand  an  important  additional 
concept. 

Added  Concept 

In  practice,  a  body  of  facts  and 
experimental  data  accumulate  and 
thereafter  a  hypothesis  may  be  pro¬ 
posed  which  seeks  to  explain  all  the 
data.  This  is  the  normal  progress 
of  the  scientific  method. 

Electron  theory  explains  a  host 
of  phenomena  already  well  knowm 
but  does  not  preclude  the  possibility 
that  a  modification  of  electron 
theory  will  not  only  equally  well 
explain  the  great  number  of  experi¬ 
ments  in  a-c  and  d-c  circuits  but 
will,  in  addition,  explain  transistor 
action  in  a  semiconductor.  We  must 
next  examine  the  external  evidence 
upon  which  we  base  our  knowledge 
of  the  direction  of  flow  of  current 


and  the  nature  of  the  current  car¬ 
riers. 

Electron  Flow 

Our  knowledge  of  the  direction 
of  electric  current  flow  is  most  fre¬ 
quently  based  on  the  direction  of 
the  magnetic  field  associated  with 
electric  current.  The  left-hand  rule 
for  electron  flow  states  that  if  the 
left  hand  grasps  a  conductor  so 
that  the  fingers  point  in  the  direc¬ 
tion  of  the  lines  of  flux,  then  the 
thumb  will  point  in  the  direction  of 
electron  flow.  From  this  rule  it 
may  be  shown  that  if  the  electrons 
in  a  wire  flow  in  a  loop  clockwise,  in 
the  plane  of  the  paper  the  reader 
now  sees,  the  north  pole  would  be 
above  the  paper  toward  the  reader 
and  the  south  pole  under  the  paper. 

About  1889  a  well  known  physi¬ 
cist,  H.  A.  Rowland,  performed  a 
simple  but  extremely  important  ex¬ 
periment.  In  equally-spaced  sectors 
of  an  ebonite  disk  were  placed  nega¬ 
tive  charges  obtained  by  the  time- 
honored  method  of  rubbing  cat’s 
fur  again.st  a  glass  rod.  The  sectors 
were  separated  by  raised  portions 
so  that  each  sector  contained  its 
own  set  of  charges.  This  ebonite 
disk  was  then  rotated  at  high  speed 
and  it  was  observed  that  a  magnetic 
field  was  present  identical  to  what 
would  have  been  expected  if  a  flow 
of  electrons  had  occurred  in  a  loop 
of  wire  in  the  same  direction  of 
rotation.  If  the  plane  of  the  disk 
were  parallel  to  the  plane  of  the 
paper  then  the  north  pole  for  clock- 
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wise  rotation  of  the  disk  would  be 
above  the  paper  exactly  as  in  the 
case  discussed  above. 

When  these  negative  charges 
were  removed  and  replaced  by  posi¬ 
tive  charges  and  the  ebonite  disk 
then  rotated  counterclockwise  the 
same  direction  of  magnetic  field  was 
observed,  north  toward  the  reader 
if  the  disk  is  again  considered 
parallel  to  the  plane  of  the  paper. 

The  significance  of  this  experi¬ 
ment  must  not  be  overlooked.  Our 
ideas  about  the  direction  of  electric 
current  are  usually  based  on  the 
direction  of  the  resultant  magnetic 
field.  We  assume  that  electric  cur¬ 
rent  is  flowing  from  left  to  right 
because  we  can  explain  the  result¬ 
ing  magnetic  field  on  the  grounds 
that  negatively-charged  electrons 
are  flowing  from  left  to  right.  The 
phenomenon  we  are  observing, 
namely,  the  magnetic  field,  cotUd 
also  be  caused  by  positive  charges 
moving  from  right  to  left, 

Rowland’s  classical  experiment 
indicates  that  the  external  or 
phenomenological  manifestations 
are  the  same.  When  we  say  electric 
current  we  never,  unless  by  special 
training,  think  of  the  motion  of 
positive  charges,  and  in  this  way 
we  subcon.sciously  exclude  the  pos¬ 
sibility  that  the  carriers  may  be 
positive.  Once  we  consider  this 
possibility  then  our  habit  of  as¬ 
sociating  electric  current  with  the 
flow  of  electrons  leads  to  this 
anomalous  situation  about  the 
direction  of  flow. 

In  the  transistor  explanations 
that  are  to  follow,  it  is  essential 
that  the  reader  bear  in  mind  the 
possibility  that  electric  current  may 
be  due  to  the  flow  of  positive 
charges  as  well  as  to  negative 
charges.  The  possibility  that  these 
two  proces.ses  may  be  simultane¬ 
ously  active  in  an  electronic  semi¬ 
conductor  material  is  fundamental 
to  the  theory  of  transistor  action. 

Holes 

Modern  theory  of  the  structure 
of  matter  pictures  the  atom  as 
containing  a  core  or  nucleus  with 
electrons  outside  of  the  nucleus, 
rotating  about  it.  This  subject  will 
be  covered  fully  in  a  subsequent 
article  of  this  series.  It  may  be 
said  here,  that  the  pre.sent  picture 
of  what  the  electrons  look  like  as 


they  rotate  about  the  nucleus  is 
given  by  Fig.  2.  The  electrons  are 
pictured  as  a  sort  of  smeared  out 
or  hazy  region  about  the  nucleus 
as  the  figure  shows.  For  purposes 
of  this  introductory  discussion,  let 
us  grant  that  the  cloud  about  the 
nucleus  is  due  to  electrons. 

Hole  Formation 

If  we  were  to  remove  one  elec¬ 
tron  by  some  means,  a  net  positive 
charge  will  be  left  since  the  atom 
with  its  normal  complement  of 
electrons  is  electrically  neutral  or 
has  a  net  zero  charge.  By  removing 
an  electron  from  the  picture  pre¬ 
sented  in  Fig.  2.  we  have  created 
in  the  atom  a  sort  of  rarified  area 
where  an  electron  is  not  particu¬ 
larly  likely  to  be  found.  This  area 
looks  like  a  hole,  as  illustrated  in 
Fig.  3.  A  positive  charge  is  asso¬ 
ciated  with  the  hole. 

The  picture  presented  is  not  an 
entirely  accurate  description  of  a 
hole,  and  a  more  satisfactory  defi¬ 
nition  of  a  hole  will  be  given  later. 
The  rather  crude  picture  is  in¬ 
tended  only  for  the  purpose  of  in¬ 
troducing  this  new  concept  which 
is  es.sential  in  the  analysis  of  tran¬ 
sistor  action.  (Having  established 
that  electric  current  can  be  carried 
by  positive  charges,  and  considering 
a  net  positive  charge  as  a  hole, 
it  follows  that  electric  current  can 
be  carried  by  holes.)  The  physicist 
uses  the  word  hole  in  transistor 
theory  a  trifle  differently  from  its 
usage  in  normal  everyday  conver¬ 
sation. 

Because  this  concept  of  holes  is 
so  essential  to  the  study  of  tran¬ 
sistors,  a  few  more  ideas  regarding 


its  nature  may  be  in  order.  The 
concept  of  a  hole  came  into  exist¬ 
ence  in  the  study  of  the  physics 
of  solids  because  it  was  found  to 
be  a  convenient  physical-mathe¬ 
matical  abstraction  for  specifying 
the  behavior  of  atomic  structures 
in  the  solid.  By  endowing  the  hole 
with  a  definite  mass,  a  definite 
positive  charge,  a  definite  velocity 
and  an  associated  energy — in  short, 
by  treating  it  as  a  true  particle, 
very  convenient  mathematical  rela¬ 
tions  are  obtained  and  much  useful 
and  practical  information  about 
specific  materials,  particularly  the 
semiconductors,  can  also  be  ob¬ 
tained. 

It  can  be  shown  that  holes  are 
acted  upon  by  electric  and  magnetic 
fields  in  exactly  the  way  one  would 
expect  a  particle  with  the  mass  of 
an  electron  and  a  positive  charge 
to  react  under  equal  conditions.  A 
particularly  important  aspect  of 
hole  behavior  is  its  attraction  by  a 
point  of  negative  potential.  The 
reader  will  find  it  convenient  iq  all 
future  thinking  about  holes  to  con¬ 
sider  them  equivalent  to  positively 
charged  electrons,  that  is,  particles 
with  ma.ss  equal  to  the  ma.ss  of  the 
electron  and  charge  equal  to  that 
of  the  electron  but  of  opposite  sign. 
The  more  accurate  definition  of  a 
hole  to  be  given  later  will  not  con¬ 
flict  with  this  simple  picture. 

Hole  Effect 

Having  introduced  the.se  prelimi¬ 
nary  concepts, — let  us  return  to  the 
laboratory-observed  phenomenon 
di.scussed  in  connection  with  Fig.  1, 
In  Fig.  4  is  shown  essentially  the 
same  arrangement  electrically,  as 
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PROGRESS  in  transistor  pro¬ 
duction  methods  is  illus¬ 
trated  in  this  month’s  cover. 
Junction  transistors  produced  in 
Raytheon’s  Newton,  Massachu¬ 
setts  plant  are  subjected  to  12- 
hour  aging  periods  prior  to 
shipment.  The  CK  721  transis¬ 
tors  being  inserted  in  the  aging 
racks  have  an  average  'power 
gain  of  38  db  when  used  in  a 
grounded-emitter  circuit  with  a 
collector  voltage  of  1.6  volts, 
collector  current  of  600  i^a  and 
a  base  current  of  6 
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in  Fig.  1.  Let  us  try  now  to  see 
how  the  introduction  of  the  concept 
of  holes  can  lead  to  a  plausible  ex¬ 
planation  for  the  phenomenon  of 
current  amplification. 

Current  Amplification 

As  electrons  leave  the  germanium 
block  at  point  E  due  to  battery  E„ 
holes  are  created  in  the  material 
in  consonance  with  the  elementary 
principles  just  discussed,  wherein 
electrons  removed  by  any  means 
from  their  atomic  location  give  rise 
to  holes  as  shown  in  Fig.  3.  Under 
the  influence  of  the  electric  field 
(note  that  point  C  is  negative  with 
respect  to  point  E)  the  holes  drift 
toward  the  C  side  of  the  circuit. 

We  have  already  seen  that  ordi¬ 
narily  the  current  I,  is  small  be¬ 
cause  the  number  of  electrons 
available  for  conduction  is  inade¬ 
quate  to  support  a  larger  flow. 

If  the  reader  will  recall  his  ex¬ 
perience  with  the  behavior  of  a 
negative  space  charge  f»'om  vacuum- 
tube  theory,  he  will  realize  that  the 
presence  of  a  positive  space  charge 
due  to  holes  between  C  and  B  can 
create  a  strong  attracting  region 
for  electrons  in  this  space.  Elec¬ 
trons  from  neighboring  sites  are 
thus  attracted  into  the  C-B  region 
and  add  to  the  available  electrons 
for  conduction. 

The  result  is  a  circuit  which  pos¬ 
sesses  lower  resistance  due  to  the 
abundance  of  electrons.  The  evi¬ 
dence  that  the  circuit  has  lower 
resistance  is  that  current  /,  will 
increase  when  S,  is  closed. 

This  is  a  rather  crude  explana¬ 
tion  of  what  happens  and  later  a 
more  accurate  and  sophisticated 
explanation  will  be  presented.  The 


introduction  of  the  additional  con¬ 
cept  of  holes  assists  in  the  explana¬ 
tion  of  transistor  action  involving 
current  amplification.  Before  in¬ 
troduction  of  the  concept  of  holes 
no  satisfactory  explanation  for 
transistor  action  was  apparent. 

It  must  not  be  inferred,  merely 
because  this  is  an  elementary  ex¬ 
planation,  that  the  hypothesis  pre¬ 
sented  here  regarding  the  motion 
of  holes  is  merely  a  guess.  There  is 
a  good  and  sound  body  of  evidence 
to  support  this  hypothesis  and  a 
particularly  interesting  experiment 
along  these  lines  will  be  described. 

In  transistor  parlance,  the  cat 
whisker  at  point  C  is  known  as  a 
collector  and  the  cat  whisker  at 
point  E  is  known  as  the  emitter. 

Assume  that  the  physical  position 
of  the  emitter  is  fixed  and  that  the 
spacing  between  emitter  and  col¬ 
lector  is  varied  by  moving  the 
collector  whisker.  It  has  been  men¬ 
tioned  in  the  description  of  a  hole 
that  it  can  be  acted  upon  by  a 
magnetic  field.  In  addition,  holes 
do  not  actually  flow  from  the  emit¬ 
ter  to  the  collector  in  perfectly 
straight  lines.  The  motion  of  the 
holes  toward  the  collector  is  due 
to  the  force  of  the  electric  field  plus 
an  ordinary  diffusion  action;  the 
electrons  traver.se  curved  paths 
from  emitter  to  collector,  possibly 
approximating  arcs  of  circles. 

Hole  Characteristics 

If  a  magnetic  field  of  proper 
direction  is  applied  across  the  slab, 
the  diffusion  of  the  holes  into  the 
slab  is  restricted  and  the  current 
of  holes  can  be  made  to  flow  more 
nearly  in  a  straight  line.  As  the 
holes  move  from  emitter  to  collector 


many  of  them  collide  with  an 
electron  associated  with  an  atom, 
recombine  and  disappear.  This  re¬ 
combination  is  always  going  on  and 
is  one  of  the  important  phenomena 
in  transistor  action.  For  this  first 
article  it  is  sufficient  to  point  out 
that  unlike  the  electron,  the  hole 
has  a  finite  life.  Typical  values  of 
average  hole  lifetime  for  single¬ 
crystal  germanium  lie  in  the  range 
from  a  few  microseconds  to  several 
thousand  microseconds.  The  veloc¬ 
ity  of  a  hole  is  also  a  fixed  quantity. 
The  velocity  of  the  hole  multiplied 
by  its  lifetime  will  determine  the 
distance  the  hole  will  travel  before 
recombination. 

Since  a  straight  line  is  the  short¬ 
est  distance  between  two  points  it 
is  clear  that  holes  that  follow  a 
straight  line  from  emitter  to  col¬ 
lector  will  more  nearly  complete  the 
trip  before  disappearing  due  to  re¬ 
combination  than  those  that  travel 
in  a  curved  path.  The  magnetic 
field,  by  forcing  the  holes  into  the 
upper  portion  of  the  block,  compels 
them  to  follow  paths  which  are 
more  nearly  straight  lines. 

Experimentally  it  is  observed 
that  transistor  action  is  obtainable 
at  the  collector  in  the  presence  of 
a  magnetic  field  when  the  collector 
is  physically  spaced  further  away 
from  the  emitter  than  without  the 
magnetic  field.  This  experimental 
fact  tends  to  strengthen  the  belief 
that  positive  particles  of  some  kind 
flow  from  emitter  to  collector  in 
the  case  of  the  arrangement  shown 
in  Fig.  1. 

Summarizing  the  major  points 
of  this  first  article  the  reader  is 
urged  to  retain  the  following  essen¬ 
tial  points: 

(1)  Transistor  action  in  units  of 
the  type  illustrated  in  Fig.  1  is 
characterized  by  current  amplifica¬ 
tion. 

(2)  It  is  necessary  to  introduce 
the  concept  of  holes  to  explain  tran¬ 
sistor  action. 

(3)  For  practical  purposes  a  hole 
may  be  considered  to  be  a  positively- 
charged  particle  with  a  positive 
mass. 

(4)  In  the  study  of  transistors 
the  reader  must  be  prepared  to 
consider  and  master  new  concepts 
which  may  be  radically  different 
from  many  of  the  scientific  prin¬ 
ciples  he  has  studied  previously. 
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Thyratron  motor  controls  operate  through  full  cycle,  but  need  no  heavy  transformers.  In 
spite  of  long  cables,  signals  provide  fast,  accurate  positioning  response  of  control  surfaces. 
Full  control  is  gained  with  0.1-volt  in-phase  signal 


Automatic  pilots  fly  planes  on  set 
,  courses  by  positioning  the  con¬ 
trol  surfaces  in  accordance  with 
gyro  instructions  and  signals  from 
instruments  measuring  the  control 
surface  positions.  These  signals 
position  the  surfaces  through  elec¬ 
tric  motors,  the  motor  controls  tell¬ 
ing  the  motors  which  way  to  turn 
and  how  fast,  as  the  instruments 
instruct. 

The  motor  control’s  task,  then,  is 
to  supply  power  to  the  electric 
motors  which  move  the  control  sur¬ 
faces  of  the  airplane.  It  must  also 
control  the  amount  and  direction  of 
the  power  according  to  the  devia¬ 
tion  of  the  airplane  from  the  de- 
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sired  direction  of  flight  and  alti¬ 
tude.  Since  there  are  three  motor 
controls  per  autopilot — rudder,  ai¬ 
leron,  and  elevator — their  weight  is 
an  important  consideration. 

Operationally,  the  motor  control 
must  suit  these  requirements:  It 
must  have  sufllcient  power  output  to 
drive  the  airplane  controls,  nor¬ 
mally  about  10  watts.  The  motor 
and  motor  control  must  be  able  to 
move  the  control  surface  rapidly. 
In  servomechanism  terms,  the  motor 


and  motor  control  must  respond  ac¬ 
curately  to  2.5  cps  to  give  stable 
operation  on  the  latest  model  jet 
flghters.  Finally,  the  motor  control 
must  operate  satisfactorily  through 
a  wide  band  of  variation  in  the 
temperature,  supply  frequency  and 
voltage  ranges. 

The  Basic  Circuit 

The  main  power  amplification  in 
the  motor  control  is  supplied  by 
thyratrons,  operating  from  a  400- 
cps  power  supply  and  driving  a 
split-field  series  motor.  To  avoid 
using  a  transformer,  the  thyratrons 
operate  half  wave  directly  from 
the  a-c  line.  The  characteristics  of 
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the  split-field  motor  permit  a  simpli¬ 
fied  method  of  control  (Fig.  1).  For 
each  direction  of  rotation,  the  cor¬ 
responding  thyratron  is  fired,  con¬ 
trolling  the  current  through  the 
armature  and  half  the  motor  field. 

To  more  than  double  the  current 
through  the  motor,  so-called  "free¬ 
wheeling”  thyratrons  are  added  to 
the  circuit  (Fig.  2).  These  thyra¬ 
trons  fire  automatically  at  the 
proper  time,  retjuiring  no  compli¬ 
cation  of  the  control  circuit.  The 
circuit  is  shown  in  Fig.  2  (top). 
As  the  plate  of  the  upper  thyratron 
is  made  positive  by  the  a-c  supply, 
the  tube  conducts  and  current  flows 
through  the  motor.  The  IR  drop 


in  the  grid  circuit.  For  ease  of  ex¬ 
planation,  consider  the  firing  tube 
circuit  first  without  the  capacitor 
across  the  load  resistor.  The  result¬ 
ing  waveform  is  shown  as  a  dotted 
line  in  the  diagram.  Since  the 
power  supply  voltage  is  a  sine  wave, 
the  output  voltage  waveform  is 
also  approximately  a  sine  wave. 
Diode  action  of  the  firing  tube  per¬ 
mits  conduction  during  one  half 
cycle  only.  It  is  possible  to  vary  the 
peak  of  the  resultant  voltage  by  con¬ 
trol  of  the  firing  tube  grid  (either 
by  d-c  or  a-c  voltage). 

When  the  capacitor  is  added,  the 
saw-tooth  waveform  shown  in  the 
solid  line  is  produced.  The  ampli- 


except  that  power  for  the  tube 
comes  from  an  excitation  trans¬ 
former  connected  to  the  tube  plate, 
rather  than  coming  directly  from 
the  a-c  line.  This  allows  the  cathode 
side  of  the  load  resistor  to  remain 
at  a-c  ground  potential  with  respect 
to  the  next  stage. 

A  little  more  gain  was  necessary 
than  was  available  in  the  discrim¬ 
inator  tube,  so  the  input  trans¬ 
former  was  added  to  get  a  three-to- 
one  step  up.  As  all  these  circuits 
are  double  ended,  the  input  trans¬ 
former  also  serves  as  a  phase  in¬ 
verter  for  input  to  both  discrim¬ 
inator  tubes. 

The  operation  of  the  di.scrim- 


FIG.  1 — Batlc  control  oporato*  thyra-  FIG.  2 — Adding  "fro«-whoollnq"  Ihyia-  FIG.  3 — RC  network  in  grid  circuit  gen- 

trona  hali  wove  direct  from  a-c  line.  Irons  doubles  the  current  through  the  erates  saw-tooth  ware  whose  ampli- 

using  split-field  series  motor  for  simpli-  motor,  giees  full-cycle  output,  for  auto-  tude  can  be  varied  to  control  firing 

fied  control  pilot  controls  time  of  thyratron 


voltage  polarities  across  the  arma¬ 
ture  and  field  of  the  motor  are 
shown.  The  free-wheeling  thyra¬ 
tron  does  not  fire  because  of  the 
negative  potential  on  its  plate. 
When  polarity  reverses  (Fig.  2, 
bottom),  the  main  thyratron  cuts 
off.  The  collapsing  magnetic  field 
in  the  motor  winding  tends  to  act 
like  a  generator  to  keep  the  current 
flowing.  The  polarity  across  the 
motor  and  therefore  across  the  free¬ 
wheeling  tube  reverses,  causing  this 
tube  to  fire  and  conduction  to  con¬ 
tinue  in  the  same  direction  as  be¬ 
fore.  Therefore,  current  flows  in 
the  motor  in  the  same  direction 
throughout  a  full  cycle,  just  as  in 
a  full-wave  thyratron  circuit  but 
without  a  transformer  or  compli¬ 
cated  control  circuit. 

Controlling  The  Output 

To  control  the  firing  of  the  thyra¬ 
trons,  a  special  circuit  (Fig.  3) 
generates  a  saw-tooth  waveform 


tude  of  this  saw-tooth  may  be  var¬ 
ied  by  changing  the  input  voltage 
to  the  firing  tube  grid.  If  the  ampli¬ 
tude  of  the  saw-tooth  waveform 
can  be  controlled  up  and  down,  then 
the  point  of  intersection  of  the  saw¬ 
tooth  and  the  thyratron  critical  grid 
voltage  may  be  moved  back  and 
forth  and  the  conduction  of  the 
thyratron  controlled  smoothly  from 
no  conduction  to  full  conduction. 

If  there  were  sufficient  gain  from 
this  input  point  to  the  motor,  the 
autopilot  signal  could  be  brought 
directly  to  this  firing  tube  grid. 
However,  additional  gain  is  needed 
.so  another  tube  must  be  added  to 
the  circuit. 

A  discriminator  is  necessary  to 
detect  the  polarity  and  amplitude  of 
the  alternating  voltage.  Both  dis¬ 
crimination  and  gain  can  be  ob¬ 
tained  with  a  single  tube,  as  shown 
in  Fig.  4.  Operation  of  the  dis¬ 
criminator  is  similar  to  that  of  the 
firing  tube  previously  explained. 


inator  is  as  follows:  The  signal 
input  to  the  tube  grid  is  a-c.  Then 
with  a-c  on  both  the  grid  and  the 
plate,  the  tube  essentially  conducts 
only  when  both  grid  and  plate  are 
positive  on  the  same  half  cycle.  If 
both  are  positive,  then  a  rectified 
current  flows  through  the  load  re¬ 
sistor.  In  the  firing  tube  only  the 
saw  tooth  or  a-c  portion  of  this 
wave  was  used.  Actually,  the  wave 
also  contains  a  large  d-c  component 
which  is  important  in  the  control 
of  the  next  tube,  the  firing  tube. 
(The  amplitude  of  both  the  d-c  and 
a-c  portions  depend  on  the  amount 
of  capacitance  across  the  load  re¬ 
sistance.) 

Therefore,  if  the  input  is  out  of 
phase  with  the  excitation  to  the 
discriminator  tube,  the  tube  will 
never  supply  control  to  the  firing 
tube  regardless  of  the  amplitude  of 
the  input  voltage.  If  the  input  is 
in  phase,  the  discriminator  will  sup¬ 
ply  a  d-c  control  voltage  and  the 
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amplitude  of  this  voltage  may  be 
adjusted  by  amplitude  control  of 
the  input  voltage. 

Quadrature  Voltage 

The  circuit  connected  to  the  in¬ 
put  transformer  in  Fig.  4  is  called 
a  quadrature  eliminator.  Quadra¬ 
ture  voltage  is  objectionable  in  most 
high-performance  motor  controls 
and  especially  in  this  one,  since  it 
decreases  the  overall  gain  of  the 
control  to  the  point  where  perform¬ 
ance  is  unsatisfactory.  Quadrature 
voltage  occurs  in  the  autopilot  sig¬ 
nal  circuit  since  a  number  of  selsyn 
signals  are  added  in  series.  It  is 
further  generated  by  various  noise 


FIG.  4 — Discriminator  circuit  qivss 
addsd  gain  and  slimlnatss  most  oi  out- 
oi-phass  or  quadrature  component  oi 
signal  Toltage 


d-c  grid  potential  is  then  negative 
with  respect  to  the  cathode  poten¬ 
tial.  The  normal  in-phase  signal 
voltage  adds  to  or  subtracts  from 
the  transformer  voltage,  thereby 
controlling  the  dLscriminator  tube. 

Due  to  the  peaking  of  the  large 
13-v  excitation  wave,  the  signal  has 
control  over  the  discriminator  tube 
for  only  about  20  degrees  of  the 
360-degree  cycle.  The  quadrature 
voltage  is  always  going  through 
zero  during  the  20-degree  sensitiv¬ 
ity  range  of  the  discriminator  (dot¬ 
ted  wave  in  Fig.  4).  Actually,  the 


critical  grid  line,  the  bias  source  is 
added  to  raise  the  entire  firing  tube 
output,  permitting  intersection. 

The  final  wiring  diagram  is 
shown  in  Fig.  5.  The  unit  consists 
of  a  small  chassis  which  can  be 
plugged  in  or  removed  from  the 
autopilot  in  a  few  seconds.  The 
housing  of  the  controlled  motor  also 
contains  a  tachometer  for  aiding  in 
the  stabilization  of  the  motor  as  an 
autopilot  component. 

The  chassis  weighs  2i  lb,  while 
previous  motor  controls  weigh  6  lb 
or  more.  Since  each  autopilot  con¬ 


FIG.  S — CompUt*  motor  control  circuit  U  doublo-ondod.  with  comploto  dUcrlm- 
nator  and  firing  circuit  for  each  diroction  of  rototion.  Addod  d-c  bias  sourcs 
incroasss  gain  in  ths  firing  stag* 


and  stray  capacitance  effects  of  the 
long  signal  leads  from  remote  auto¬ 
pilot  components.  In  practice,  some 
of  the  electrical  cables  are  more 
than  100  ft  long. 

The  quadrature  circuit  for  this 
control  consists  of  a  transformer,  a 
resistor,  and  a  capacitor  in  series 
with  the  output  transformer  and 
the  cathode  of  the  tube.  The  quad¬ 
rature  rejector  cuts  down  the  sam¬ 
pling  or  detection  time  of  the  dis¬ 
criminator  to  a  very  small  range, 
when  the  in-phase  or  useful  signal 
voltage  is  at  its  peak.  This  is  also 
the  interval  of  minimum  quadra¬ 
ture  voltage  during  the  a-c  cycle. 
Effectively,  the  resistor  and  capaci¬ 
tor  are  a  grid-leak  for  biasing  the 
tube.  The  excitation  transformer 
injects  13  volts  into  the  grid  circuit. 

When  the  power  is  first  turned  on, 
even  with  zero  signal,  the  tube  grid 
momentarily  draws  current  until 
the  grid-leak  is  charged  to  approxi¬ 
mately  peak  voltage.  The  average 


in-phase  and  quadrature  voltages 
are  not  broken  up  but  are  present 
as  a  resultant  wave,  but  the  circuit 
operation  is  the  .same. 

The  Final  Circuit 

The  motor  control  is  double- 
ended;  for  each  direction  of  rota¬ 
tion  there  is  a  complete  discrimi¬ 
nator  and  firing  circuit.  However, 
one  side  of  one  circuit  is  common  to 
one  side  of  the  other  circuit  (Fig. 
5).  Note  there  is  a  d-c  bias  source 
added  between  the  firing  stage  and 
the  main  tfiyratrons,  to  achieve  in¬ 
creased  gain  in  the  firing  stage. 
The  gain  is  increased  by  holding  the 
discharge  portion  of  the  saw-tooth 
wave  closer  to  a  horizontal  line 
(Fig.  3).  Since  the  leveling  of  this 
discharge  wave  would  preclude  com¬ 
pletely  the  intersection  with  the 


tains  three  of  the.se  controls,  the 
weight  advantage  amounts  to  11  lb 
or  more.  This  makes  it  possible  to 
cut  the  weight  of  present  autopilots 
to  almost  half  that  of  their  prede¬ 
cessors. 

Along  with  weight  reduction,  it 
has  been  necessary  to  improve  the 
response  of  the  motor  and  motor 
control  so  that  the  autopilot  re- 
spon.se  will  be  far  ahead  of  the  jet 
fighter  motions.  This  thyratron 
control  is  capable  of  50-cps  re;- 
sponse.  The  motors  available  limit 
the  overall  response  but  they  have 
been  improved  to  follow  accurately 
the  variations  of  a  7-cps  signal. 

As  far  as  quadrature  elimination 
is  concerned,  the  motor  control  will 
remove  3  v  of  quadrature  noise  and 
will  give  full  control  for  0.1  v  of 
in-phase  signal. 
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FIG.  1 — Sliding  (A),  op«n.«nd.  quartcr- 
wav*  (B).  ▼oriabln.capacitor  tuning  (C) 


FIG.  2 — SloHnd  concentric  cylinderi  give 
wlde-cRigU  tuning 


FIG.  3 — Singl»«hannel  conTerter  de¬ 
signed  for  minimum  noiee  figure 


Analysis  of 
UHF  Tuner  Design 


CONSIDERATION  of  the  fact  that 
the  combined  vhf  and  uhf 
frequency  span  covers  approxi¬ 
mately  four  octaves,  with  added 
complications  due  to  transit-time 
effects  and  the  distributed  nature  of 
tuning  elements,  may  help  develop 
the  proper  perspective  in  relation  to 
the  overall  tuner-design  problem. 

Techniques  effective  in  dealing 
with  problems  peculiar  to  the  indi¬ 
vidual  bands  are  frequently  mutu¬ 
ally  exclusive.  Transmission  lines, 
for  instance,  prove  rather  awkward 
at  vhf  while  lumped  constants  at 
uhf  are  almost  ruled  out.  This 
alone  should  cast  some  doubt  on  the 
feasibility  of  a  successful  design  of 
a  combined  vhf-uhf  tuner  using 
common  tubes  and  tuning  elements. 
Much  time  elapsed  before  a  vhf 
tuner  having  approximately  uni¬ 
form  performance  characteristics 
over  the  two  vhf  bands  was  evolved. 
To  extend  the  range  to  900  me  is  a 
challenging  task  indeed. 

If  it  were  possible  to  accomplish 
this,  one  might  ask  whether  such  a 
course  would  necessarily  be  desir¬ 
able.  On  the  positive  side  of  the 


ledger  is  the  feature  of  greater 
compactness,  simplified  mechanical 
design  and  possibly  a  measure  of 
elegance  as  an  engineering  solution. 
But  to  accomplish  this,  continuous 
tuning  would  almost  certainly  have 
to  be  employed  (even  though  some 
detent  mechanism  may  be  included) 
and  sliding  contacts,  notoriously 
noisy,  are  a  forgone  conclusion. 

The  switch  type  vhf  tuner  has 
been  widely  accepted  as  more  reli¬ 
able  and  convenient.  It  may  not  be 
prudent  to  compromise  these  quali¬ 
ties  because  of  the  inclusion  of  uhf. 

Tuning  Devices 

From  the  point  of  view  of  tuning 
range,  the  use  of  a  sliding  short 
would  appear  most  attractive. 
There  is  one  serious  drawback,  con¬ 
tact  noise.  A  modification  which 
overcomes  this  problem  to  a  large 
extent  consists  of  replacing  the 
sliding  metal-to-metal  contact  with 
a  sufficiently  large  capacitance 
formed  by  inserting  a  dielectric  be¬ 
tween  the  sliding  sleeve  and  the 
conductor  (Fig.  lA). 

An  open  quarter-wave  line  can 


also  serve  as  an  effective  short. 
Broad-band  characteristics  can  be 
secured  by  making  the  surge  imped¬ 
ance  of  the  line  section  very  low 
relative  to  the  surge  impedance  of 
the  tuned  line.  A  range  of  2:1  can 
be  readily  attained  by  adjusting  the 
line-length  to  a  quarter-wave  at  the 
center  frequency  of  the  band. 

Since  the  grounded-end  is  mov¬ 
able,  capacitive  rather  than  induc¬ 
tive  coupling  is  indicated  if  one 
seeks  to  avoid  the  use  of  a  movable 
coupling  loop.  Fig.  IB  shows  a 
single-tuned  transmission  line  em¬ 
ploying  this  method  of  tuning. 

Teflon  as  a  dielectric  spacer  sug¬ 
gests  itself  in  circuits  in  Fig.  lA 
and  IB.  It  has  excellent  wearing 
properties,  low  friction  and  low 
dielectric  losses. 

The  circuit  shown  in  Fig.  1C  re¬ 
lies  on  capacitive  tuning.  This 
method  is  quite  simple  and  conven¬ 
ient.  However,  the  Q  is  generally 
degraded  by  the  insertion  of 
capacitance. 

Simultaneous  tuning  of  the  in¬ 
ductance  and  capacitance  of  the 
tuned  circuit  will  result  in  greater 
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FIG.  4 — Brood-bood  pr«Ml*ctor,  with 
balanced  crystal  output 


FIG.  S— Transmission  lino-tunod  oscil¬ 
lator  covers  full  uhi  bond 


FIG.  6— Copacttonce-tuaed  oscillator 
has  United  range 


With  no  strict  rules  of  design  procedure,  judgment  and  discrimination  must  be  used 
in  selecting  circuits  and  components  to  meet  specific  requirements  economically.  The 
fundamental  aspects  of  uhf  reception  have  been  treated,  but  detailed  design  problems 

remain 
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range.  Butterfly  and  semi-butter¬ 
fly  circuits  fall  into  this  category 
of  tuners. 

Two  slotted  concentric  cylinders 
(Fig.  2)  offer  perhaps  the  simplest 
form  of  a  wide-range  tuning 
mechanism.  The  circuit  is  inher¬ 
ently  unbalanced  and  some  form  of 
link  coupling  is  frequently  neces¬ 
sary. 

The  use  of  a  single  and  a  rela¬ 
tively  low  intermediate  frequency 
in  the  uhf  region  places  stringent 
requirements  on  the  preselector 
design.  A  narrow-band,  multiple- 
tuned  preselector  is  subject  to 
losses  due  to  finite  unloaded  Q’s. 
These  losses  are  a  function  of  con¬ 
ductor  dimensions.  Thus  size  and 
material  cost  enter  the  picture.  In 
addition,  as  the  number  of  tuned 
circuits  is  increased,  the  tracking 
problem  becomes  more  difficult. 

Based  on  the  premise  that  in 
their  fundamental  nature  the  vhf 
and  uhf  bands  are  sufficiently  dis¬ 
tinct  to  warrant  different  tech¬ 
niques,  a  double  superheterodyne 
system  which  would  include  a  uhf 
converter  working  into  the  vhf 


tuner  is  considered,  for  the  present 
at  least,  the  most  practical  ap¬ 
proach.  Wide  variations  are  pos¬ 
sible  within  the  framework  of  this 
basic  scheme. 

Mixer  Circuits 

Currently  available  germanium 
and  silicon  uhf  mixer  crystals  are 
similar  in  their  essential  character¬ 
istics,  except  that  the  conversion 
loss  is  lower  for  silicon  crystals, 
resulting  in  a  noise-figure  improve¬ 
ment  of  2  to  3  db. 

Some  uhf  mixer  tubes  have  also 
become  available  but  they  require 
higher  levels  of  oscillator  injection, 
calling  for  higher  .selectivity  to 
maintain  oscillator  radiation  at  a 
rea.sonable  level.  In  addition  the 
noise  figure  of  the  mixer  tube  is 
generally  higher.  Such  tubes  are 
most  useful  in  circuits  using  r-f 
amplification. 

A  simple  crystal  mixer  is  part  of 
the  circuit  shown  in  Fig.  3.  Within 
the  normal  range  of  crystal  current 
due  to  o.scillator  injection  (0.3-lma) 
the  variation  of  minimum  noise 
figure  is  slight.  The  r-f  and  i-f  im¬ 


pedances  vary  considerably  and  the 
required  input  and  i-f  circuit  ad¬ 
justments  vary  correspondingly.  It 
is  essential  therefore  to  maintain 
the  injection  level  fixed  over  the 
band. 

In  most  oscillators  the  output 
level  falls  off  gradually  at  higher 
frequencies.  A  simple  R-C  equaliz¬ 
ing  network,  consisting  of  a  small 
coupling  capacitor  and  a  small 
resistor  across  which  the  output 
voltage  is  developed,  is  often  satis¬ 
factory.  In  some  instances  the 
effectiveness  of  this  scheme  is  re¬ 
duced  due  to  the  loading  effect  of 
the  mixer  circuit. 

Some  improvement  can  be  ob¬ 
tained  by  shunting  the  resistor  with 
a  circuit  designed  to  tune  out  the 
incidental  reactances  at  the  proper 
frequency,  usually  above  the  maxi¬ 
mum  oscillator  frequency. 

The  same  considerations  apply  to 
balanced  converters  (Fig.  4)  which 
at  the  expense  of  an  additional 
crystal  offer  certain  unique  advan¬ 
tages.  Being  inherently  balanced 
the  circuit  is  more  suitable  for  use 
with  the  standard  300-ohm  balanced 
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line  at  the  input  and  the  vhf  tuner 
connected  to  the  output  of  the  bal¬ 
anced  i-f.  The  amount  by  which  os¬ 
cillator  radiation  is  reduced  de¬ 
pends  on  how  closely  the  crystals 
are  matched  with  regard  to  their 
impedances  and  particularly  their 
shunt  capacitances  and  forw’ard  re¬ 
sistances.  With  a  properly  matched 
pair,  the  improvement  can  be  sub¬ 
stantial. 

The  balanced  mixer  also  serves  to 
suppress  oscillator  noise.  The  noise 
contributed  by  the  oscillator  is  a 
function  of  its  tank-circuit  Q  and 
the  intermediate  frequency,  being 
higher  for  low  circuit  Q  and  low  i-f. 
This  factor  is  seldom  significant  at 
uhf  and  much  effort  to  eliminate  it 
is  not  warranted  as  a  rule. 

Oscillator  Circuits 

The  choice  of  tubes  for  funda¬ 
mental  operation  is  relatively  re¬ 
stricted.  As  a  practical  tube  the 
6AF4  is  finding  w’ide  acceptance. 

Becau.se  of  its  simplicity,  the  Col- 
pitta  circuit  is  almost  universally 
used.  Cathode  and  filament  chokes 
serve  to  raise  the  r-f  circuit  above 
ground.  The  effect  of  ground  im¬ 
pedances  on  oscillator  operation  and 
radiation  is  thus  minimized. 

The  required  tuning  range  to 
cover  the  full  uhf  band  can  be 
realized  by  using  a  variable-length 
transmission  line  as  the  tuning  ele¬ 
ment  (Fig.  5). 

Capacitive  tuning  as  employed  in 
the  circuit  in  Fig.  6  has  a  somewhat 
limited  range  and  usually  calls  for 
band-.switching. 

Because  of  the  relatively  low  os¬ 
cillator  power  required  to  operate 
the  crystal  mixers,  the  use  of 
second-harmonic  injection  is  quite 
feasible.  A  circuit  tuned  to  the 
oscillator  second  harmonic  and 
ganged  with  the  oscillator  tuning 
device  can  serve  to  extract  the 
second-harmonic  component  and 
suppre.ss  the  fundamental. 

Crystal  diodes  have  been  u.sed 
successfully  to  generate  harmon¬ 
ics.  Many  oscillators,  particularly 
class-C  o.scillators,  have  a  significant 
harmonic  content  which  can  be 
made  available  without  recourse  to 
harmonic  generators.  The  push- 
pull  ascillator  is  particularly  suit¬ 
able  for  this  application.  At  the 
neutral  points  of  the  circuit,  cath- 


FIG.  7 — Hali-irequMcy  otcUlator  Injects 
second  harmonic  through  hiqh-poss 
filter 


ode  and  center  tap  of  the  plate  load, 
the  fundamental  is  suppressed  to  a 
degree  depending  on  the  balance  of 
the  circuit. 

The  fundamental  suppression  by 
virtue  of  balance  is  seldom  ade¬ 
quate  and  additional  selectivity 
must  be  relied  upon.  The  use  of  a 
high-pass  filter  in  place  of  the  tune¬ 
able  resonant  circuit  would  result 
in  greater  simplicity  and  economy 
and  it  would,  above  all,  eliminate 
the  tracking  problem.  W'ith  double 
conversion,  however,  the  tuning 
range  is  in  excess  of  2  to  1,  making 
it  impo.ssible  to  devise  an  effective 
filter  unle.ss  band-switching  is 
employed. 

Using  a  single  i-f  system  of  41  to 
47  me,  a  relatively  sharp  cut-off 
must  occur  within  a  band  of  ap¬ 
proximately  50  me.  It  is  possible 
to  accomplish  this  using  a  multi¬ 
section  high-pass  filter.  Sufficient 
harmonic  content  must  be  available 
to  compensate  for  the  filter  in.ser- 
tion  loss  within  its  pass  band. 

Figure  7  shows  an  oscillator  cir¬ 
cuit  operating  at  half  frequency, 
supplying  second-harmonic  injec¬ 
tion  through  an  intervening  high- 
pass  filter. 

Interference  Sources 

Generally,  a  fair  degree  of  selec¬ 
tivity  is  essential  to  provide  im¬ 
munity  against  interfering  signals. 
The  tw'o  most  potent  sources  of  in¬ 
terference  are  signals  within  the 
i-f  and  image  bands. 

Selectivity  against  interfering 
signals  outside  the  uhf  band  can  be 
readily  secured  through  the  use  of 
fixed-tuned  rejection  filters.  Spe¬ 
cifically,  as  regards  i-f  rejection  and 


the  rejection  of  vhf  signals,  a  high- 
pass  filter  can  be  quite  effective. 

The  degree  of  image  .selectivity 
required  at  uhf  should  be  reex¬ 
amined  as  to  possible  sources  of 
interference  and  their  relative 
strengths.  Much  depends  on  the 
permissible  channel  spacing  within 
a  given  service  area.  It  is  expected 
that  local  channel  assignments  will 
preclude  the  possibility  of  image 
interference  in  receivers  employing 
standard  intermediate  frequencies. 

Oscillator  radiation  is  another  po¬ 
tential  source  of  interference.  The 
input  circuit  .selectivity  determine.^ 
both  the  susceptibility  to  extrane¬ 
ous  oscillator  interference  and  the 
transmission  of  oscillator  power  to 
the  antenna.  In  this  ca.se  also,  local 
channel  a.ssignments  calculated  to 
meet  such  conditions  will  be  effec¬ 
tive  except  in  instances  of  off-chan¬ 
nel  tuning. 

The  rejection  offered  by  a  multi¬ 
ple-tuned  high-Q  preselector  is  pro¬ 
portional  to 


where  /,  and  /.  are  the  frequencies 
of  the  r-f  and  the  spurious  signals 
respectively.  A/  is  the  preselector 
bandwidth  and  n  is  the  number  of 
tuned  circuits.  In  ca.se  of  the  image 
signal  I/,  —  /.[  =2/„  /,  being  the 
intermediate  frequency. 

Although  higher  intermediate 
frequencies  relieve  the  preselector 
requirements,  the  i-f  noise  figure 
suffers.  On  the  other  extreme,  the 
choice  of  a  very  low  i-f  may  also 
lead  to  a  degradation  of  the  overall 
noise  figure  as  a  result  of  prese¬ 
lector  insertion  loss.  Increa.sed  se¬ 
lectivity  will  be  sought  either  by 
raising  the  loaded  Q,  by  increasing 
the  number  of  tuned  circuits,  or 
both.  In  any  case  los.ses  are  likely 
to  occur  with  tuning  elements  of 
practical  size. 

Improper  i-f  choice  can  al.so  give 
rise  to  spurious  beats  at  certain 
characteristic  frequencies.  A  par¬ 
ticularly  objectionable  condition 
prevails  when  the  signal  frequency 
is  translated  to  the  i-f  by  virtue  of 
second  harmonic  as  well  as  funda¬ 
mental  conversion.  The  following 
relation  expresses  this  condition: 
2  -I-  /.  or  2  (/.  -  /.) 

—  ft  =  /..  resulting  in  f,  =  f./S. 
Intermediate  frequencies  above  160 
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me  should,  for  this  reason,  be 
avoided. 

Noise  Figure 

The  required  degree  of  selectivity 
may  be  problematical  at  present, 
but  there  is  general  agreement 
about  the  importance  of  noise 
figure.  The  overall  noi.se  figure  is 
a  function  of  the  i-f  noise  figure, 
the  crystal  noise  temperature  where 
crystals  are  u.sed,  conversion  loss 
and  preselector  loss. 

The  following  is  a  list  of  symbols 
to  be  used : 

F  — noise  figure 

Fmtn — minimum  F  under  optimum  input 
circuit  conditions 

Fm  — noise  figure  under  conditions  of 
match 

Fb  — noise  figure  for  a  specified  band¬ 
width  and  input  capacitance 
li  — input  circuit  bandwidth  (single- 
tuned)  41 

H,  — H  under  optimum  noise  figure 
conditions 

R,  -tJenerator  resistance  as  seen  at 
the  grid  of  the  i-f  amplifier 
Rg,  — optimum  value  of  R,  resulting  in 

F mia 

R,f,  — equivalent  noise  resi.stance  as  re¬ 
ferred  to  the  input 

Ri  -input  resistance  due  to  transit 
time 

T  —  effective  temperature  of  Rt 
T,  —room  temperature  —290  K 
t  —crystal  noise  temperature 
L  -  -crystal  conversion  loss 
<jn  — tube  transconductance 
C  — input  circuit  capacitance 
fi  —  i-f  center  frequency 
n  — input  transformer  turns  ratio 
n„  optimum  turns  ratio 

For  a  triode  /f,,  is  a  function  of  g^- 
R,^  =  "  ,  Ri  varies  inversely  as  /i’  and 


The  characteristics  plotted  in 
Fig.  8  and  Fig.  9  were  computed 
for  a  typical  low-noi.se  input  stage 
(6AK5)  having  the  following  con¬ 
stants:  =  6.5  X  10'*  mhos,  C  = 

10'“  farads  (total,  including  crystal 
and  stray)  and  K  =  S  x  10“.  As¬ 
suming  .small  enough  transit  angles 
to  minimize  coherence  effects  be¬ 
tween  grid  and  plate  noi.se. 


T 

T, 

I-F  Noise  Figures 

The  i-f  noise  figure  depends  criti¬ 
cally  on  tube  characteristics,  in  par¬ 
ticular  the  g„k  product,  as  well  as 
on  the  input  circuit  design.  Triodes 
are  superior  by  virture  of  their  low 
/?.„  and  ca.scode  circuits  are  gener¬ 


ally  favored  in  this  application. 

For  a  grounded-cathode  stage, 
conditions  for  minimum  noise  fig¬ 
ures  are  obtained  when  the  gener¬ 
ator  resistance  as  seen  at  the  grid 
satisfies  the  following  relation 


This  results  in  a  noise  figure 


Fa,ia*=l+2 


V 


T 

T, 


Rn 

Rt 


(2) 


The  maximum  input-circuit  band¬ 
width  under  optimum  conditions  is 
in  addition  a  function  of  C 


FIG.  9 — Tumi  ratto.  bandwidth  and 
optimum  R„  ▼onus  i>l  Iroquoncy 
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The  bandwidth  B,  is  that  of  a 
single-tuned  circuit.  Double-tun¬ 
ing  will  increase  the  bandwidth  by 
a  factor  of  approximately  1.4,  and 
should  therefore  be  used  at  low  in¬ 
termediate  frequencies  where  B,  is 
not  much  in  excess  of  12  me,  the 
width  of  two  channels. 

The  linear  relationship  of 
versus  /,  is  shown  in  Fig.  8A.  The 
considerably  higher  noise  figures 
under  conditions  of  match  are 
plotted  in  Fig.  8B. 
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The  noise  figure  obtained  when 
the  turns  ratio  is  adjusted  to  yield 
a  bandwidth  of  12  me  is  shown  in 
Fig.  8C.  Between  40  and  100  me 
the  increase  in  noise-figure  over 
is  very  slight.  This  is  due  to 
the  fact  that  B,  is  approximately  12 
me  in  this  region.  This  portion  of 
the  vhf  spectrum  would  appear 
therefore  to  be  quite  suitable. 

Above  100  me,  F,  rises  sharply 
and  reaches  the  value  of  approxi¬ 
mately  20  at  260  me.  The  relevant 
expression  is 


Fb 


^  2rRKC  -  fi* 


+  ‘^i2wBKC  -fi*) 

+  <s 

When  it  is  desired  to  use  a  high 
i-f  and  restrict  the  bandwidth  below 
B„  circuit  capacitance  should  be 
added  instead  of  changing  a. 
Optimum  turns  ratio  a,  as  well  as 
B,  and  R„  are  plotted  in  Fig.  9 


(6) 


Noise  Temperature 

The  term  noise  temperature  is 
somewhat  misleading.  It  refers  to 
a  factor  by  which  the  temperature 
of  the  crystal  i-f  resistance  (as¬ 
sumed  at  room  temperature  290 
K)  must  be  multipled  to  pro- 
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duce  an  equal  amount  of  noise 
power  as  that  produced  by  the 
crystal  at  its  i-f  output  terminals. 

The  available  output  noise  power 
of  the  crystal  is  f  x  kTB.  By 
definition,  the  noise  figure  is  the 

quotient  Mt ,  where  N,  is  the 

ON 

available  output  noise  power  of  the 
network,  G  the  gain  of  the  net¬ 
work  and  N  the  available  thermal 
agitation  noise  power  kTB.  The 
crystal  noise  figure  designated  by 

Ft  is  therefore  _L .  The  overall 

a 

noise  figure  is 

|F|—  +  1 

F^F,-\-  -  ^ - ^ - 

OT  F  ^  L,  (,t  +  Fi  —  1)  where  L,  —  I/O  u 

the  conversion  loss  and  Ft  is  the  i-f 
noise  figure. 

The  crystal  noise  temperature  is 
a  function  of  oscillator  injection. 
It  is  very  high  at  low  frequencies 
but  levels  off  to  a  constant  value  at 
approximately  10  me.  The  noise 
temperature  bears  a  straight-line 
relationship  to  oscillator  injection, 
starting  with  unity  at  zero  rectified 
current.  The  conversion  loss 
reaches  a  minimum  at  a  certain 
level  of  oscillator  injection  and  F 
assumes  a  minimum  slightly  below 
this  value. 

Conversion  Loss 

Conversion  loss  is  the  greatest 
factor  contributing  to  the  overall 
noise  figure.  It  is  lowest  with  fun¬ 
damental  conversion.  Harmonic 
conversion  should  be  avoided  as  it 
results  in  increased  loss  and  conse¬ 
quently  a  higher  noise  figure.  This 
does  not  mean  the  oscillator  must 
be  operated  at  the  injection  fre¬ 
quency.  The  use  of  harmonics  of 
the  oscillator  frequency  is  quite  ac¬ 
ceptable,  provided  the  fundamental 
and  the  undesirable  lower  harmon¬ 
ics  are  adequately  suppressed  be¬ 
fore  injection. 

Although  conversion  loss  is  for 
the  most  part  a  characteristic  prop¬ 
erty  of  the  crystal,  it  is  also  influ¬ 
enced  by  the  associated  circuits. 
The  image  response  of  the  prese¬ 
lector,  for  instance,  affects  the  noise 
figure  to  a  degree  depending  on  the 
inherent  crystal  loss.  In  the  case 
of  an  ideal  mixer,  the  loss  due  to 
image  response  can  be  as  high  as 
S  db  when  conditions  of  match  pre¬ 


vail  at  the  image  frequency. 

With  no  conversion  loss  and  con¬ 
ditions  of  input  circuit  match  at 
the  image  frequency,  the  image  fre¬ 
quency  power  will  be  equal  to  the  i-f 
power.  Since  this  power  emanates 
from  the  signal  source,  only  half 
of  the  signal  power  is  converted 
into  useful  i-f  power  and  a  3-db 
conversion  loss  is  incurred. 

This  effect,  which  would  be  of 
importance  with  highly  efficient 
mixers,  can  be  minimized  by  mak¬ 
ing  the  preselector  present  either 
very  high  or,  as  is  usually  the  case, 
a  very  low  image  impedance.  In 
practice,  no  special  precautions  are 
warranted  in  view  of  the  relatively 
high  conversion  loss.  The  effect  of 
this  loss  is  first  to  attenuate  the 
i-f  power  considerably  below  the  r-f 
level  and  then  further  attenuate 
the  image  beat  at  the  preselector. 
The  circuit  impedance  interaction 
between  r-f  and  i-f  is  also  decreased 
in  relation  to  the  conversion  loss. 

It  should  not  be  concluded  that 
loss  is  a  desirable  characteristic, 
but  as  the  losses  are  decreased  the 
optimum  conditions  are  subject  to 
more  critical  adjustments. 

Typical  conversion  loss  figures 
for  uhf  silicon  crystals  range  be¬ 
tween  8  and  12.  The  noise  temi>er- 
ature  corresponding  to  optimum 
oscillator  injection  (minimum  noise 
figure)  is  approximately  1.5. 

Preselector  Loss 

The  preselector  losses  contribute 
to  the  noise  figure  in  a  very  direct 
way.  Since  the  output  noise  level 
is  not  changed  by  the  insertion  of 
the  preselector  but  the  loss  is  in¬ 
creased  by  a  factor  L,  (the  prese¬ 
lector  loss),  the  overall  noise-figure 
is  increased  by  the  same  factor. 

The  preselector  loss  is  related  to 
the  operating  Q  and  the  unloaded 
Q  =  Q.  by : 


n  being  the  number  of  tuned  cir¬ 
cuits  and  Q  =  The  resultant 
overall  noise  figure  is 

_  ^  a  +  - 1) 

■ 


Under  conditions  of  optimum 


The  noise  figure  is  seen  to  be  a 
function  of  the  ratio  of  the  loaded 
to  unloaded  Q.  For  a  given  size  of 
tuning  elements  the  preselector 
losses  and  consequently  the  noise- 
figure  will  decrease  with  increasing 
r-f  bandwidth. 

I-F  Amplifiers 

Most  modern  vhf  tuners  employ  a 
cascode  r-f  amplifier  stage  and  little 


FIG.  10 — Caacod*  i-l  ompIiiUr  is  moat 
auitobla  for  alnqla^andad  conTortara 


can  be  gained  in  noise-figure  im¬ 
provement  by  adding  a  preamplifier. 
It  is  only  necessary  to  transform 
the  impedance  level  of  the  input 
circuit  for  optimum  noise  figure. 

Preamplification  at  the  i-f  is  in¬ 
dicated  if  the  converter  is  a  self- 
contained  unit  intended  to  be  used 
in  conjunction  with  a  variety  of  vhf 
tuners.  The  cascode  circuit  shown 
in  Fig.  10  is  most  suitable  for  use 
with  single-ended  converters.  The 
simple  cross-neutralized  push-pull 
amplifier  shown  in  Fig.  11  can  yield 
equally  good  results  at  low  vhf  fre¬ 
quencies.  As  a  result  of  the  rela¬ 
tively  wide  bandwidth  and  low 
amplification,  stability  is  readily 
achieved. 

Three  Converters 

Basic  converter  systems  include 
the  single-channel  strip  type,  the 
broad-band  and  the  tuned  narrow- 
band  converters. 


no 
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The  crystal  mixer  is  part  of  every 
circuit  considered.  Amplifier  and 
mixer  tube  circuits  are  not  treated 
because  of  the  early  stage  of  tube 
and  applicable  circuit  development. 

The  fixed-tuned  strip  lends  itself 
to  an  economical  and  very  satisfac¬ 
tory  design.  It  is  most  adaptable 
to  turret-type  tuners  where  several 
switch  positions  can  be  reserved  for 
uhf  use. 

In  general,  it  comprises  a  nar¬ 
row-band  preselector  and  a  crystal 
mixer  working  into  the  vhf  r-f 
stage  which  in  the  uhf  position 
serves  as  an  i-f  stage.  Since  high 
selectivity  can  be  attained,  a  single 
i-f  in  the  41  to  47-mc  band  would 


FIG.  11 — Puth-pull  l-i  ampIUUr  is  cross- 
nsutralissd.  good  at  low  rhi  irequondos 


probably  prove  most  satisfactory. 
Keing  fixed-tuned  it  is  not  particu¬ 
larly  subject  to  tracking  problems. 

High  unloaded  Q’s  in  the  pre¬ 
selector  are  indicated.  Considering 
the  space  limitations  in  a  turret- 
type  tuner  this  is  not  an  easy 
task.  Capacitance-tuned  transmis¬ 
sion  lines  appear  most  suitable. 
When  noncoaxial  construction 
is  used  adequate  shielding  must 
be  provided,  mainly  to  reduce  radia¬ 
tion  losses  and  also  to  minimize  the 
circuit's  susceptibility  to  stray  sig¬ 
nals.  The  vhf  local  oscillator  can 
be  used  in  conjunction  with  a 
crystal  harmonic  generator  as  part 
of  the  strip. 

The  most  serious  drawback  of 
this  system  is  its  highly  limited 
range.  It  makes  only  a  few  of  the 
70  channels  available  in  any  one 
receiver,  rendering  it  a  local  re¬ 
ceiver. 

A  circuit  of  a  single-channel  con¬ 


verter  is  shown  in  Fig.  3.  The  i-f 
transformer  is  part  of  the  strip  and 
is  designed  to  yield  minimum  noise 
figure. 

Broad-Band  Converter 

In  the  broad-band  converter  all  or 
a  large  number  of  channels  can  be 
transmitted  simultaneously  through 
the  input  circuit,  which  may  be 
several  hundred  megacycles  wide. 
Channel  selection  is  accomplished 
merely  by  tuning  the  oscillator. 

As  already  indicated,  to  a  degree 
the  losses  are  reduced  by  increasing 
the  bandwidth.  This  is  unlike  the 
conditions  at  vhf  where  the  re¬ 
quired  bandwidth  and  the  circuit 


1 


I . . . . J 

FIG.  12 — Nanow-bond  capacitcmc*- 

tuned  IranamiMion-Iiii*  coiiT«rt«r 


capacitance  determine  the  stage 
gain,  the  figure  of  merit  being  fixed. 
At  uhf,  loading  is  the  limiting 
factor  and  in  absence  of  any  added 
capacitance  wide  bandwidth  is 
inherently  obtained. 

Selectivity  is  sacrificed,  but  as 
was  pointed  out,  its  importance  is 
somewhat  problematical.  The  use 
of  a  trap  tuned  to  the  image  fre¬ 
quency  and  ganged  to  the  oscillator 
tuning  device  can  insure  good 
image  selectivity  in  spite  of  the 
broad-band  feature.  The  tracking 
of  such  a  circuit  is  noncritical  as 
the  transmission  characteristics  of 
the  desired  signal  are  not  affected 
by  slight  mistuning.  The  band¬ 
width  of  the  crystal  viewed  as  a 
lumped  circuit  having  1  (xpif  of 
capacitance  and  an  input  resistance 
of  300  ohms  is  approximately  500 
me. 

Since  it  is  somewhat  difficult  to 
secure  the  desired  oscillator  tuning 


range  in  one  band,  a  division  into 
two  or  more  bands  is  generally  fav¬ 
ored.  By  reducing  the  bandwidth 
of  the  input  circuit  correspond¬ 
ingly,  selectivity  can  be  improved. 

The  circuit  of  a  broad-band  con¬ 
verter  is  shown  in  Fig.  4.  Two 
crystals  are  used  in  a  balanced  cir¬ 
cuit,  resulting  in  a  reduction  of 
oscillator  radiation.  The  noise  con¬ 
tributed  by  the  oscillator  is  also 
reduced  but  this  is  not  usually  a 
significant  factor.  In  addition  the 
use  of  a  balanced  transmission  line 
is  facilitated. 

The  balanced  output  circuit 
shown  in  Fig.  4  might  feed  a  single 
cross-neutralized  push-pull  i-f  amp¬ 
lifier.  Such  a  circuit  affords  a 
favorable  noise  figure,  assuming  of 
course  an  optimum  design  of  the 
input  circuit.  The  balanced  output 
circuit  is  also  desirable  when  the 
converter  is  used  in  conjunction 
with  a  vhf  tuner  having  a  balanced 
input. 

Narrow-Band  Converter 

In  the  narrow-band  converter, 
conservative  selectivity  require¬ 
ments  are  aimed  for.  Using  a  single 
i-f  system  (41  to  47  me)  and  assum¬ 
ing  an  asymmetrical  i-f  response, 
the  oscillator  must  operate  above 
the  signal  frequency.  The  highest 
required  oscillator  frequency  is  thus 
raised. 

A  single-tuned  circuit  in  the  pre- 
.selector  usually  suffices  where 
double  conversion  with  a  reasonably 
high  first  i-f  is  used.  The  circuit 
in  Fig.  11  employs  a  capacitance- 
tuned  transmission  line  which  is 
ganged  with  the  oscillator  tuning 
mechanism. 

The  circuits  discussed  cover  uhf- 
tuner  designs  which  seem  promis¬ 
ing.  Much  exploratory  work  is  be¬ 
ing  done  on  which  it  is  premature 
to  report. 
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Expeiiments 
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IT  IS  difficult  to  attach  an  order 
of  importance  to  the  various 
pieces  of  transistorized  equipment 
shown  by  RCA  at  their  Princeton, 
New  Jersey,  laboratories  recently. 
Each  has  its  own  aspects  of  im¬ 
portance,  thoujrh  in  some  cases 
these  are  more  obvious  than  in 
others. 

Complementary  Symmetry 

The  concept  of  complementary 
symmetry  promises  to  be  the  basis 
of  one  of  the  more  important  appli¬ 
cations  of  transistors.  Using  this 
technique,  it  is  possible  to  split 
a  signal  into  two  out-of-phase  sig¬ 
nals  for  push-pull  amplification 
w’ithout  the  use  of  transformers. 
The  principle  is  illustrated  in  Fig. 
lA. 

The  bases  of  two  junction  tran¬ 
sistors,  one  pnp  and  one  npn,  are 
fed  in  parallel.  Due  to  the  opposite 
signs  of  the  transfer  characteristics 
of  these  two  types  of  transistors, 
the  output  signals  will  be  180 
degrees  out  of  phase — one  having 
been  shifted  180  degrees,  the  other 


going  straight  through. 

A  practical  application  of  this 
principle  is  illustrated  in  F'ig.  IB. 
A  pair  of  transistors  in  comple¬ 
mentary-symmetry  arrangement  is 
u.sed  as  a  pha.se-splitting  pream¬ 
plifier  .stage.  The  out-of-phase  sig¬ 
nals  thus  produced  are  connected 
directly  to  the  base-input  comple¬ 
mentary-symmetry  stage  following. 
In  this  stage  the  split-pha.se  signals 
receive  further  amplification  and 
are  recombined  into  a  single-ended 
signal  that  is  applied  directly  to 
the  16-ohm  voice  coil  of  a  loud¬ 
speaker.  The  entire  output  signal 
is  connected  back  to  the  input  stage 
as  a  form  of  degeneration.  This 
connection  provides  fairly  high 
gain  with  low  distortion. 

The  circuit  shown  in  Fig.  IB 
preceded  by  a  single-transistor  pre¬ 
amplifier  is  capable  of  producing 
a  half  watt  of  audio  from  a  conven¬ 
tional  phonograph  pickup. 

All-Transistor  Television  Set 

A  thirty-six  transistor  television 
set  was  built  as  an  experiment.  Its 
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stage  lineup  is  as  follows:  A  point- 
contact  local  oscillator  is  fixed-tuned 
on  the  low  side  of  the  station  car¬ 
rier  (channel  4).  Two  crystal 
diodes  convert  the  local  oscillator 
output  and  received  signal  to  8  me 
for  amplification  in  the  six-stage 
point-contact  transistor  interme¬ 
diate-frequency  amplifier.  Band¬ 
width  is  two  me.  Two  diodes  are 
used  in  the  second  detector — the 
output  of  one  feeds  the  video  am¬ 
plifier  and  the  other  feeds  t^e  inter¬ 
carrier-sound  i-f  amplifier. 

The  video  amplifier  is  comprised 
of  two  stages,  the  first  using  an 
experimental  junction  transistor 
and  the  video  output  a  point-contact 
unit.  A  point-contact  sync  detector 
and  sync  separator  (junction)  fur¬ 
nish  sweep  signals  for  the  vertical 
deflection  circuits.  These  consist  of 
a  point-contact  vertical  oscillator, 
a  junction  driver  and  a  pair  of  junc¬ 
tion  output  transi.stors  driven  in 
push-pull  without  transformers  by 
means  of  complementary  symmetry. 

Two  experimental  junction  tran¬ 
sistors  comprise  a  horizontal  afe 
circuit  that  controls  a  point-contact 
horizontal  oscillator  and  a  two- 
junction-type  horizontal  amplifier 
of  conventional  design.  These  are 
followed  by  a  push-pull  junction 
amplifier  that  drives  the  horizontal 
coils  of  the  yoke  and  a  pair  of 
pulse-amplifying  junction  types  the 
output  of  which  is  rectified  by  a 
.selenium  diode  for  the  picture  tube 
second  anode  voltage. 

The  sound  channel  consists  of  a 
4-stage  point-contact  type  i-f  am¬ 
plifier  at  4.5  me,  followed  by  a  two- 
diode  ratio  detector,  a  junction 
low-level  audio  stage  and  a  pair  of 
output  junctions  in  complementary 
symmetry. 

The  set  provides  good  pictures 
w'ithin  5  miles  of  WNBT  using  a 


WHAT'S  INSIDE 

This  article  is  in  answer  to  the  many  requests  received  for  more  information  on  the 
transistor  devices  shown  at  the  RCA  Princeton  Laboratories  recently,  and  mentioned 
in  CLECTRONICS  ("John  Q.  Meets  the  Transistor"  p  5,  Jan.  1953.) 

The  information  presented  was  obtained  in  personal  interviews  with  the  engineers 
and  scientists  at  Princeton  who  figured  in  the  developments  discussed.  Some  of 
these  developments  will  be  described  in  more  complete  detail  in  future  issues  of 
ELECTRONICS 
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Transistor  Applications 

Small  in  size,  but  tremendous  in  impact,  the  transistor  has  already  assumed  an  impor¬ 
tant  place  in  the  electronics  industry.  That  potential  applications  are  virtually  unlim¬ 
ited  is  illustrated  clearly  hy  experimental  devices  described  here 


built-in  loop  and  15  miles  from  the 
station  with  a  simple  rabbit-ear 
antenna. 

Automobile  Radio 

A  natural  application  of  the 
transistor  is  to  automobile  radios 
and  other  mobile  and  portable 
equipment.  To  see  what  could  be 
done  with  existinj?  automobile 
power  sources  (6-volt  batteries)  a 
program  was  launched  to  build  an 
all-transistor  broadcast  receiver. 

The  goal  was  met  with  11  tran¬ 
sistors  and  one  crystal  diode.  A 
loudspeaker  of  the  type  normally 
used  in  automobile  radio  sets  is 
transformer  driven  through  an  out¬ 
put  transformer  by  a  pair  of  push- 
pull  junction  transistors  operating 
in  class  B  with  essentially  zero  bias. 
This  output  stage  is  transformer 
driven  by  a  single  junction  transis¬ 
tor  operating  class  A  which  in  turn 
is  preceded  by  two  cascaded  low- 
level  junction  preamplifiers. 

Junction  transistors  are  used  in 
the  local  oscillator,  mixer,  second 
detector  and  3-stage  455-kc  i-f  am¬ 
plifier.  The  diode  serves  as  the  avc 
detector. 

Receiver  sensitivity  is  around  50 
(XV  and  total  current  drawn  from 
the  6-volt  electrical  system  by  the 
radio  averages  300  ma  and  is  de¬ 
pendent  on  magnitude  of  output, 
since  the  final  stage  is  operated 
class  B.  Audio  output  of  the  class-B 
circuit  is  almost  a  watt,  with  fre¬ 
quency  response  comparable  to  that 
provided  by  commercial  tube  re¬ 
ceivers. 

Flea-Power  Transmitters 

The  high-efficiency  character¬ 
istics  of  the  transistor  make  it  use¬ 
ful  in  hearing  aids  (“Transistors 
Replace  Hearing  Aid  Tubes,”  Elec¬ 
tronics,  p  5,  Feb.  1953)  and 


other  small  light-weight  devices.  A 
pill-box  size  transmitter  with  out¬ 
put  in  the  broadcast  band  capable 
of  being  modulated  by  a  phonograph 
pickup  was  shown  by  RCA  engi¬ 
neers.  The  pill  box  transmits  modu¬ 
lated  signals  to  a  near-by  receiver 
that  recovers  the  audio  signal  and 
reproduces  it  in  the  loudspeaker. 
Power  consumption  is  about  100 
microwatts  and  self-contained  bat¬ 
tery  life  is  3,000  hours. 

Another  transmitter,  intended 
for  public  address  work,  is  about 
the  size  and  weight  of  a  fountain 
pen  and  pencil,  and  contains  two 
transistors,  an  r-f  oscillator  and  a 
modulator,  and  uses  a  22.5-volt 
battery.  Good  noise-free  signals 
may  be  heard  in  a  conventional 
broadcast  receiver  from  a  distance 
of  30  feet  or  so. 

In  all  these  miniature  devices, 
ferrite  core  coils  are  used  to  obtain 
maximum  radiation  from  the  small¬ 
est  possible  space. 

A  by-product  of  a  program  to 


FIG.  1 — Circuits  illustrots  complsmsn- 
tary-STininstry  principls 


develop  transistor  oscillators  is  a 
toy  organ  that  operates  through  any 
broadcast  receiver.  An  experi¬ 
mental  junction  transistor  is  used 
in  a  540-kc  oscillator  which  is 
caused  to  block  at  different  audio 
rates  by  a  keyboard  that  switches 
different  values  of  capacitance  in 
the  emitter  circuit.  The  oscillator 
runs  continuously  to  maintain  con¬ 
trol  over  receiver  avc  when  notes 
are  not  being  played.  Two  1.35- 
volt  cells  power  the  8-note  organ 
for  about  5,000  hours. 

Portable  Radios 

Portable  personal  radio  sets  may 
be  an  early  commercial  application 
of  transistors.  A  set  using  nine 
junction  transistors  has  been  dem¬ 
onstrated  that  has  a  300-(xv  sensi¬ 
tivity  and  operates  over  100  hours 
on  a  small  6-volt  battery.  The  cir¬ 
cuit  is  similar  to  that  of  the  auto 
radio,  except  that  single-ended  out¬ 
put  is  used  since  it  provides  suffi¬ 
cient  power  for  normal  portable 
use. 

Three  junction  transistors  are 
used  in  a  vest-pocket  receiver  for 
hospital  paging  sy.stems  operating 
on  a  frequency  in  the  neighborhood 
of  100  kc  and  using  a  long  wire 
stretched  around  a  building  as  a 
radiator.  The  entire  receiver,  using 
an  r-f  stage,  a  detector  and  a  stage 
of  audio  to  drive  a  hearing-aid  ear¬ 
piece,  operates  for  500  hours  on  a 
single  miniature  1.36-volt  mercury 
cell. 

It  should  be  emphasized  that 
without  exception  the  above  men¬ 
tioned  devices  were  designed  and 
built  to  see  what  could  be  done. 
None  are  recommended  as  finished 
commercialized  pieces  of  equip¬ 
ment,  though  they  do  point  up  the 
possibility  of  such  application  some 
day  in  the  future. 
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Photoelectric  Width  Gage 


Optical  image  of  each  edge  of  white-hot  moving  strip  is  scanned  by  system  of  phototubes 
and  motor-driven  slotted  disks  from  relatively  cool  position  15  feet  above  bed  of  mill. 
Control  circuit  transforms  outputs  of  the  two  phototubes  to  a  single  signal  that  indicates 
deviations  in  width  to  accuracy  of  —  ^  inch,  independent  of  lateral  or  vertical  motion 


By  E.  S.  SAMPSON 

General  Engineering  Laboratory 
General  Electric  Co.,  Schenectady,  N.  V. 


Although  the  x-ray  gage  for 
t  measuring  steel  thickness  has 
become  a  common  device  in  the 
modern  steel  mill,  measurement  of 
width  of  hot  strip  is  still  being 
made  by  manually-operated  calipers. 
These  at  best  provide  only  an  ap¬ 
proximate  and  occasional  indica¬ 
tion  of  the  actual  width.  Moreover, 
measurement  of  width  is  usually 
made  only  at  one  point  along  a 
strip  length  and  this  does  not  neces¬ 
sarily  represent  the  true  width 
along  the  whole  length  of  the  piece. 
Due  to  the  jagged  edges  found  in 
many  lengths  of  hot  steel,  it  is  also 
difficult  to  obtain  much  information 
about  average  width  from  indi¬ 
vidual  measurements. 

The  severe  heat  in  the  area  of 
measurement  creates  a  second  dis¬ 
advantage  in  the  present  technique. 
Measurement  in  this  manner  is  an 
extremely  uncomfortable  task  for 
the  caliper  operator.  A  third  dis¬ 
advantage  is  that  the  strip  must  be 
stopped  before  a  measurement  can 
be  made. 

The  photoelectric  width  gage  de¬ 
scribed  here  was  developed  to  meet 
the  foregoing  specialized  needs  of 
the  steel  industry.  The  gage  meas¬ 
ures,  indicates,  and  can  provide  a 
record  of  strip  width  within  the 
range  of  10  to  96  inches  with  an 
accuracy  of  better  than  ±J  inch. 
No  contact  between  the  strip  and 


gage  is  required.  The  width  indi¬ 
cation  is  independent  of  reasonable 
lateral  and  vertical  motion  of  the 
strip  as  it  bounces  rapidly  along  a 
rolling  mill  table.  The  light  radi¬ 
ated  from  the  hot  strip  edges  is 
used  to  obtain  signals  for  measur¬ 
ing  width. 

The  detector,  located  15  feet 
above  the  hot  strip,  is  largely  unaf¬ 
fected  by  extreme  ambient  condi¬ 
tions  such  as  temperature,  mois¬ 
ture,  fumes  and  dirt  of  the  mill  near 
the  strip  itself. 

General  Description 

The  main  functional  units  of  the 
width  gage  are  the  detector,  the 
electronic  control  cabinet,  the  oper¬ 
ator’s  control  cabinet  and  the  indi¬ 
cators,  as  shown  in  Fig.  1. 

The  detector  generates  two  elec¬ 
trical  signals  which  contain  infor¬ 
mation  for  accurately  measuring 
the  width  of  the  strip. 

The  electronic  control  cabinet 
contains  the  majority  of  electronic 
components  which  transform  the 
two  signals  from  the  detector  into 
a  single  signal  for  indicating  width 
deviation. 

The  operator’s  control  cabinet 
contains  the  width-indicating  de¬ 
vices  and  the  controls  for  operating 
the  gage.  The  width-indicating  de¬ 
vices  consist  of  a  visual  mechanical 
counter  which  is  set  by  the  operator 


to  the  desired  width  of  the  strip  to 
be  rolled,  and  a  deviation  indicator 
which  shows  any  deviation  from  the 
width  desired. 

Figure  2  shows  that  the  gage 
operates  by  scanning  an  optical 
image  of  each  edge  of  the  strip  to 
be  measured.  The  position  of  the 
two  scanning  units  located  inside 
the  detector  is  adjusted  by  a  motor- 
driven  screw,  which  is  controlled 
from  the  operator’s  control  cabinet 
and  which  places  the  two  scanning 
units  directly  above  the  nominal 
position  of  the  edges  of  the  strip. 

The  lens  at  the  bottom  of  each 
scanning  unit  focuses  the  image  of 
the  edge  of  the  strip  onto  a 
scanning  disk  behind  which  is 
placed  a  phototube.  The  optical 
image  for  each  edge  of  steel  is  con¬ 
verted  into  an  electrical  signal  by 
the  phototube.  The  rotating  slotted 
disk  provides  means  for  repeatedly 
scanning  across  the  image  of  the 
edge  of  the  strip  at  right  angles  to 
the  direction  of  strip  travel.  Each 
unit  scans  approximately  10  inches, 
nominally  5  inches  off  the  edge  of 
the  strip  and  5  inches  on  the  strip. 
The  scanning  field  is  thus  wide 
enough  to  allow  for  a  certain 
amount  of  sidewise  motion  of  the 
strip  as  well  as  for  normal  changes 
in  width. 

The  scanning  action  causes  each 
phototube  to  generate  a  rectangular 
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for  Hot-Stiip  Steel  Mills 


First  Installation  of  noncontactlnq  width  qags.  in  Irrin  Works  of  U.  S.  Stssl  Co.  Dstsctor  hsad  is  in  housing  suspsndsd  ovsr  bod 
of  mill  at  loft,  with  phototubos  insids  rsactlng  to  sdgss  of  hot  strip  as  it  fllos  back  and  forth  undsmsath.  Ths  strip  thus  ssrrss  os 
light  sourcs  for  the  system.  Operotor's  controls  and  width  doTiation  indicator  are  on  side  of  mill,  near  operator  at  right  center 
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FIG.  1 — Arrangement  of  main  units  of 
width  gage 


FIG.  2 — Block  diagrom  of  entire  system,  showing  how  lenses  protect  images  of  edges  of 
strip  through  scanning  disks  onto  cathodes  of  phototubes 
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wave  shape  of  voltage  vs  time  in 
which  the  percentage  pulse  width  is 
directly  proportional  to  the  position 
of  the  edge.  The  two  sets  of  sig¬ 
nals,  one  from  each  edge  of  the 
strip,  are  then  differentiated  to  pro¬ 
duce  spikes  at  the  leading  and  trail¬ 
ing  edge  of  each  square  pulse  sig¬ 
nal,  These  signals  are  then  ampli¬ 
fied  in  the  scanning  units  to  avoid 
electrical  interference  and  are 
transmitted  to  the  amplifiers  in  the 
electronic  control  cabinet.  Here  the 
signals  are  again  amplified. 

Utilization  of  Pulses 

By  means  of  a  special  bistable 
multivibrator  circuit,  rectangular 
pulses  are  generated  from  the  sharp 
positive  and  negative  pulses.  These 
rectangular  pulses  can  vary  in 
width  but  not  in  amplitude.  The 
two  sets  of  constant-amplitude 
pulses  are  then  applied  to  the  pulse 
width  analyzer  circuit  where  they 
are  added,  and  the  sum  is  averaged 
to  obtain  a  d-c  voltage  depending 
only  upon  the  width  of  the  pulses. 
By  means  of  a  bridge  circuit  this 
d-c  voltage  is  used  to  operate  the 
deviation  meters  and  recorder. 

A  selsyn  generator,  geared  to  the 
lead  screw  which  positions  the 
scanning  units,  generates  an  elec¬ 
trical  signal  which  provides  an  in¬ 
dication  at  the  operator's  control 
cabinet  of  the  spacing  of  the  scan¬ 
ning  units.  The  electrical  signal 
from  the  selsyn  generator  is  ap¬ 
plied  to  a  corresponding  selsyn 
motor  geared  to  a  counter  which 
then  indicates  this  distance  to  a 
precision  of  better  than  1/64  inch. 

A  calibrating  mechanism  is  pro¬ 
vided  to  insure  that  the  optical  and 
electronic  parts  of  the  width  gage 
are  functioning  properly.  This 
mechanism  provides  an  overall  cali¬ 
bration  of  the  deviation  measuring 
circuit.  One  such  calibrating  mech¬ 
anism  is  located  in  each  scanning 
unit. 

To  calibrate,  the  operator  closes 
a  switch  located  on  the  operator’s 
control  cabinet  which  causes  a  shut¬ 
ter  to  block  the  light  from  the  hot 
steel  and  also  turns  on  an  incan¬ 
descent  lamp.  The  lamp  illuminates 
•  a  frosted  window  one  edge  of  which 
is  imaged  onto  the  phototube  in 
such  a  way  as  to  generate  a  50-per¬ 
cent  pulse  signal  from  each  scan¬ 
ning  unit.  Such  a  pulse  signal 
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exactly  duplicates  the  normal  oper¬ 
ating  signal  for  zero  deviation  of 
the  strip  from  the  width  for  which 
the  gage  is  set,  A  zero  set  control, 
also  located  on  the  operator’s  con¬ 
trol  cabinet,  is  then  adjusted  by  the 
operator  to  correct  for  any  drifts 
and  to  give  a  zero  indication  on  the 
deviation  meters. 

Sidewise  motion  of  the  strip  will 
increase  the  pulse  width  from  one 
scanning  unit  and  decrease  that 
from  the  other  unit.  The  average  of 
the  two  remains  con.stant,  and  hence 
there  is  no  change  in  deviation  indi¬ 
cation.  A  reasonable  amount  of  up 
and  down  motion  of  the  strip  re¬ 
sults  in  only  a  very  small  change  in 
the  sum  of  the  individual  pulse 
widths  becau.se  the  separate  scan¬ 
ning  units  are  located  directly 
above  the  respective  edges  of  the 
strip. 

Design  Consideration 

From  the  practical  standpoint, 
the  width  gage  is  designed  to  pro¬ 
vide  ease  of  operation,  rapid  and 
continuous  indication  of  width,  and 
ease  in  maintenance  and  service. 
Tubes  especially  designed  for  long 
life  and  industrial-type  components 
are  used  wherever  possible.  Heavy- 
gage  steel  is  used  in  the  fabrication 
of  the  cabinets  and  housing  units  to 
provide  a  maximum  of  strength  and 
durability. 

The  electronic  circuitry  and  ad¬ 
justment  is  simple  and  insensitive 
to  changes  in  power  supply  varia¬ 
tions.  The  measuring  circuits  con¬ 
sist  of  two  amplifier  channels,  each 
of  which  contains  only  four  ampli¬ 
fier  tubes,  and  a  filter  and  bridge 
circuit  which  employs  only  one 
amplifier  tube.  Large  changes  in 
tube  characteristics  and  large 
changes  in  signal  amplitude  can 
occur  without  changing  the  width 
indication.  Simplicity  and  perman¬ 


ence  in  design  in  this  manner  are 
extremely  important  in  industry, 
where  there  is  usually  a  limited 
time  available  for  maintenance 
work  on  electronic  equipment  and 
where  frequently  highly  skilled 
electronic  personnel  are  not  always 
readily  available. 

Electronic  Circuits 

Figure  3  shows  diagrammati- 
cally  the  arrangement  of  the  com¬ 
ponents  of  the  image  scanner  for 
one  of  the  scanning  units.  As  a 
slit  in  the  scanning  disk  moves  rap¬ 
idly  across  the  aperture,  the  photo¬ 
tube,  located  behind  the  aperture, 
conducts  a  current  proportional  at 
every  instant  to  the  amount  of  light 
in  that  part  of  the  image  exposed 
by  the  slit  at  that  particular  in¬ 
stant.  A  large  current  flows  during 
the  time  the  slit  uncovers  the  bright 
image  of  the  steel  strip,  and  a  very 
small  current  flows  for  the  remain¬ 
der  of  the  scan.  The  waveform  of 
the  signal  generated  in  this  fashion 
is  shown.  This  process  continues 
repeatedly  so  that  a  30-cps  rectan¬ 
gular-wave  signal  is  generated  in 
each  .scanning  unit. 

In  Fig.  4,  tube  F,  is  the  gas 
phototube  which  generates  the  sig¬ 
nal  voltage  when  the  image  of  the 
atrip  is  scanned,  while  F,  and  the 
first  half  of  F,  amplify  the  signal. 
The  second  half  of  F,  acta  as  a 
cathode  follower  type  impedance¬ 
matching  device  to  transmit  the 
signal  over  the  cable  w'ith  low 
losses.  The  two  preamplifier  chas¬ 
sis  are  identical  in  construction  and 
operation. 

The  signal  from  the  preamplifier 
is  amplified  again  in  the  first  half 
of  F,.  The  signal  from  /?,  is  used 
to  drive  the  multivibrator  and  the 
automatic  gain  control  circuits. 

The  second  half  of  F,  amplifies 
the  age  signal.  This  signal  from 
the  second  half  of  F,  is  applied  to 
a  peak  rectifier  to  produce  a  nega¬ 
tive  d-c  voltage  proportional  to  the 
peak  of  the  signal  pulses.  The  out¬ 
put  of  the  rectifier  circuit  is  filtered 
by  the  network  comprising  C„  R, 
and  C,.  The  resultant  d-c  voltage 
is  returned  to  the  preamplifier  cir¬ 
cuit  in  the  detector  and  applied  to 
the  grid  of  F,  to  provide  age  which 
acts  to  maintain  a  relatively  con¬ 
stant  signal  amplitude  to  the  multi¬ 
vibrator  circuit  regardless  of  the 
temperature  of  the  steel  strip. 
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Normally  for  a  steel  temperature 
change  from  2,050F  to  1,350F  the 
signal  generated  in  phototube  Vi 
would  change  200  to  1  in  amplitude. 
The  age  circuit  reduces  this  200- 
to-1  range  to  a  3-to-l  range.  The 
transconductance  of  V,  is  reduced 
20  to  1  to  provide  most  of  the  gain 
control  required.  The  remainder  of 
the  gain  control  is  accomplished  by 
reducing  the  sensitivity  of  the 
phototube  3.5  to  1  by  reducing  the 
d-c  voltage  applied  to  it. 

The  cathode  electrode  of  the 
phototube  is  returned  to  the  screen 
grid  of  V,.  When  the  age  voltage 
become.s  more  negative,  the  screen 
voltage  rises,  thus  reducing  the  net 
d-c  voltage  on  the  phototube  and 
hence  its  sensitivity. 

A  bistable  multivibrator  F, 
furnishes  a  rectangular  signal 
which  can  vary  in  width  but  not  in 
amplitude.  One  stable  condition  of 
the  multivibrator  exists  when  the 
first  half  of  F»  is  not  conducting 
current,  while  the  second  half  of  the 
tube  is  conducting  current.  The 
other  stable  condition  exists  when 
the  conducting  current  is  rever.sed 
from  the  .second  half  to  the  first 
half  of  the  tube.  As  the  signal 
pulses  arrive  at  the  grid  of  the  first 
half  of  Vb,  the  positive  pulses 
switch  this  half  to  a  conducting 
state  while  switching  the  .second 
half  to  a  nonconducting  state.  As 
the  alternate  positive  and  negative 
pulses  are  applied  to  the  multi¬ 
vibrator  circuit,  the  output  of  the 
multivibrator  becomes  a  rectangu¬ 
lar  constant-amplitude  signal  that 


varies  in  width  depending  upon  the 
spacing  between  the  positive  and 
negative  pulses. 

Special  precautions  were  taken 
to  insure  that  the  square-wave 
rectangular  pulses  from  the  multi¬ 
vibrator  circuit  are  constant  in 
amplitude  irrespective  of  pulse 
width  or  changes  in  characteristics 
of  Vf  The  -peak  positive  voltage  of 
the  rectangular  pulse  occurs  when 
the  second  half  of  V.  is  not  con¬ 
ducting  current.  The  peak  positive 
voltage  is  therefore  fixed  by  the 
resistor  divider  circuit  in  the  plate 
circuit. 

The  peak  negative  voltage  of 
the  rectangular  pulse  occurs  when 
the  second  half  of  F.  is  conducting 
current.  However,  the  lowest  peak 
voltage  that  can  occur  at  this  plate 
is  determined  by  the  low-impedance 
resistor  divider  network  made  up 
of  R,,  Rt  and  i?,  and  rectifier  Ci?,. 
The  voltage  determined  by  this  net¬ 
work  is  always  greater  than  the 
voltage  that  would  normally  be  de¬ 
termined  by  the  saturation  current 
of  the  tube.  The  peak-to-peak  am¬ 
plitude  of  the  rectangular  pulse  is 
therefore  determined  essentially  by 
two  resistor  divider  networks  and 
not  by  F*. 

As  the  plate  potential  fluctuates 
between  the  two  fixed  d-c  levels  as 
described  above,  the  average  volt¬ 
age  at  the  plate  becomes  a  d-c  volt¬ 
age  proportional  to  the  pulse  width 
and  hence  to  the  width  deviation. 
By  means  of  the  voltage  divider 
circuit  consisting  of  R,„  R,t  and  Ru 
these  two  average  d-c  signals 


from  the  multivibrators  are  added 
and  applied  to  the  indicator 
circuit.  Components  R*,  R^,  C„  C„ 
R^  C,  and  C,  comprise  a  SO-cps 
band-rejection  bridged-T  filter  cir¬ 
cuit  for  reducing  the  amplitude  of 
the  a-c  components  of  the  signals 
so  that  the  voltage  applied  to  F,  is 
essentially  a  d-c  voltage  propor¬ 
tional  to  width. 

Tube  F«  is  a  power  amplifier  of 
the  cathode  follower  type  and  is 
used  to  drive  the  deviation  indi¬ 
cators  and  the  recorder. 

The  zero-set  rheostat,  fixed  re¬ 
sistor  Rt  and  F,  comprise  a  voltage 
divider  network  used  to  balance  out 
the  fixed  potentials  in  the  indicator 
circuit  which  are  not  related  to 
pulse  width.  The  deviation  indi¬ 
cators  and  the  recorder  are  con¬ 
nected  between  a  point  on  this  volt¬ 
age  divider  and  the  cathode  output 
terminal  of  F^ 

Rheostat  R^  is  the  sensitivity 
control  for  the  deviation  indicators 
and  Ru  is  the  sensitivity  control  for 
the  recorder.  These  controls  are 
adjusted  at  the  factory  for  correct 
indications  of  width  deviation  and 
require  no  further  adjustment. 

The  arrangement  used  in  the 
bridge  circuit  offers  a  high  degree 
of  stability.  It  is  relatively  insensi¬ 
tive  to  changes  in  the  d-c  power 
supply  voltage  and  to  changes  in 
the  transconductance  of  F,. 

Detector  Unit 

The  detector  unit  incorporates 
the  optical  and  mechanical  devices 
and  the  electrical  circuits  u.sed  in 


FIG.  4 — Circuit  arroogumunt  ior  combining  oulputa  oi  Iho  two  pbototubos  to  octuato  width  dovlotion  Indicatort  and  a  atandend  pboto- 

aloctric  rocordor 
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Scanniag  unit  ior  width  gag*.  Photo- 
tub*  Is  In  houainq  at  top,  with  scanning 
disk  TisibU  through  opsnlng  bolow. 

Imoqs-iormlng  Ions  Is  at  bottom 

positioning  the  scannini;  units  and 
in  generatinj?  the  width  and  the 
width  deviation  signals. 

The  optical  devices  for  each  scan¬ 
ning  unit  consist  of  one  f/3.5  lens 
for  imaging  the  strip  edge  onto  the 
scanning  disk,  one  f/2  lens  for 
imaging  a  simulated  steel  edge  onto 
the  scanning  disk  during  calibra¬ 
tion,  an  aperture  and  a  rotating 
slotted  disk  for  systematically  con¬ 
trolling  the  light  received  by  the 
phototube,  and  a  solenoid-operated 
shutter  for  preventing  the  light 
radiated  from  the  strip  edge  from 
falling  on  the  phototube  during  cali¬ 
bration. 

Since  the  desired  width  of  strip 
to  be  rolled  may  vary  over  wide 
ranges  each  day,  it  is  necessary 
that  the  two  scanning  units  which 
are  positioned  over  each  edge  be 
easily  moved  from  one  desired  spac¬ 
ing  to  another.  A  right-hand  screw 
and  a  left-hand  screw  coupled  to¬ 
gether  and  driven  by  a  motor  are 
used  for  this  iiositioning.  An  Oilite 
nut  which  couples  the  individual 
scanning  units  to  their  respective 
screws  moves  the  scanning  units 
smoothly  to  the  desired  setting 
when  the  rolling  mill  operator  actu- 


Phototub*  chastU,  oi  Man  wh«n  r*- 
moT*d  irom  operating  poaltion  aboTO 
scanning  disk.  Arrow  points  to  photo- 

tubo.  mounted  aboe*  slot  in  chassis 

ates  the  drive  motor  switch  located 
on  the  operator’s  control  cabinet. 

The  mechanical  design  of  the 
scanning  units  provides  accurate 
alignment  of  the  optical  parts  with 
respect  to  one  another.  Serious 
width  measurement  errors  can  re¬ 
sult  if  exact  alignment  is  not  main¬ 
tained. 

The  detector  is  mounted  180 
inches  above  the  steel  strip  level. 
If  the  maximum  tolerable  error  due 
to  the  optical  system  alone  in  one 
scanning  unit  is  to  be  held  to  1/64 
inch,  the  resulting  angular  toler¬ 
ance  on  alignment  is  the  angle 
whose  tangent  is  l-^  (64  x  180),  or 
1  part  in  11,600.  In  order  to  meet 
this  tolerance,  each  scanning  unit 
is  rigidly  mounted  on  a  bearing 
which  slides  along  a  stainless  steel 
beam  in  each  half  of  the  detector 
head  housing.  The  two  support 
bearings  are  10  inches  long,  thus 
assuring  intimate  alignment  with 
the  beam. 

Electronic  Control  Cabinet 

The  electronic  control  cabinet 
contains  all  the  circuits  which  are 
not  required  to  be  located  near  the 
gaging  area,  including  the  regu¬ 


lated  d-c  power  supply,  power  trans¬ 
formers,  circuit  breakers  and  motor 
relay  switches.  The  cabinet  is 
especially  designed  to  be  dust  and 
moisture  tight  and  to  provide  easy 
access  to  the  components.  All  input 
cables  are  brought  to  the  terminal 
strip  in  the  rear  of  the  cabinet. 
The  electronic  circuits  are  mounted 
on  a  hinged  panel  which  may  be 
swung  outward  to  give  ready  access 
to  all  the  components  from  one 
position. 

Indicators 

The  edges  of  the  strip  to  be 
measured  are  scanned  30  times  per 
second  by  the  scanning  slits,  each 
of  which  include  light  from  a  region 
3  inches  long  in  the  direction  of  the 
length  of  the  steel  strip.  The  spac¬ 
ing  between  the  successive  .scanned 
portions  of  the  strip  to  be  measured 
therefore  depends  directly  on  strip 
speed.  For  example,  if  the  strip  is 
moving  at  10  feet  per  second,  the 
successively  sampled  portions  would 
be  spaced  10/30ths  of  a  foot  or  4 
inches  apart.  Since  the  length  of 
each  portion  is  3  inches,  such  a 
strip  speed  would  yield  practically 
continuous  coverage  of  the  steel 
strip. 

The  response  time  of  the  devia¬ 
tion  indicator  is  about  0.8  second, 
so  that  its  indication  at  any  time 
represents  a  width  deviation  aver¬ 
aged  over  24  successive  scanning 
operations.  In  the  example  chosen 
above,  for  a  strip  speed  of  10  feet 
per  second,  the  width  deviation  in¬ 
dication  will  be  averaged  over  a 
length  of  8  feet. 

If  it  is  desired  to  measure 
changes  in  width  occurring  over 
shorter  intervals  of  length  than 
that  obtained  with  the  deviation  in¬ 
dicator,  then  a  deviation  recorder 
may  be  used.  The  recorder  speci¬ 
fied  for  this  use  has  a  very  short 
time  constant,  in  the  order  of  0.2 
.second.  For  a  strip  speed  of  10 
feet  per  second,  the  recorder  will 
faithfully  indicate  width  changes 
occurring  over  a  2-foot  length. 
However,  since  the  above  time  con- 
.stant  refers  to  the  time  for  the 
piointer  to  reach  virtually  its  final 
value,  some  indication  of  changes  in 
width  will  be  shown  for  even 
shorter  distances  along  the  strip 
being  measured  as  it  flies  back  and 
forth  on  the  bed  of  the  mill. 


Ill 
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MAGNCTIZIMG  h  «N  0e»ST£05 


Butteifly  Cuive  Tracer 
For  Magnetic  Materials 


Curves  of  a-c  permeability  versus  d-c  magnetizing  force  are  displayed  on  a  cathode-ray  tube. 
The  instrument  meets  needs  for  rapid  and  accurate  means  of  determining  properties  of 
magnetic  materials  in  expanding  use  of  saturable  reactors 


By  GEORGE  M.  ETTINGER 

standard  Ktectronic  Research  Corp. 
Sew  York,  S.  Y. 


The  effect  of  d-c  magnetization 
on  a  magnetic  core  material  is 
best  expressed  by  the  butterfly 
curve  of  which  a  typical  example, 
due  to  Elmen',  is  shown  in  Fig.  1. 
The  double-humped  nature  of  the 
curve,  which  gives  it  its  name,  is 
due  to  the  magnetization  remaining 
when  the  magnetizing  force  is  re¬ 
duced  to  zero. 

Elmen’s  curve  was  obtained  with 
small  alternating  flux  density,  at  a 
frequency  of  200  cps.  To  specify 
completely  the  properties  of  a  mag¬ 
netic  material,  data  at  higher  val¬ 
ues  of  flux  density  and  at  several 
frequencies  are  required. 

Basic  Design 

Figure  2  is  a  block  diagram  of 
the  instrument.  The  specimen  car¬ 
ries  a  primary  and  a  secondary 
winding.  A  source  of  variable  fre¬ 
quency  ft  and  variable  amplitude 
a-c  is  connected  to  the  primary  cir¬ 
cuit  in  series  with  a  source  of  very 
low  frequency  a-c  /,  and  a  series 


Coatrob  for  mogaoHiing  ctrcuit  of  bnttorfly  tracor  oro  on  right  of  front  ponol. 
■copo  controb  on  loft 


resistance  R.  A  d-c  amplifler  of 
small  bandwidth,  connected  across 
R,  yields  an  output  proportional  to 
the  instantaneous  amplitude  of  the 
bias  current  at  the  low  frequency  ft 
only.  This  output  is  applied  to  the 
horizontal  deflection  plates  of  a 
cathode-ray  tube. 

The  emf  developed  across  the  sec¬ 
ondary  winding  provides  input  to 
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FIG.  1 — Buttorfly  curroa  of  on#  mog- 
notic  Miniplo  show  typical  pooka  duo 
to  roaidual  magnotiam 


FIG.  2 — Baaic  circuit  of  tracor  roqulroa 
low  and  high  froquoncy  a-c  aourco.  plua 
d-c  biaa 


an  electronic  integrator,  whose  out¬ 
put  is  proportional  and  in  phase 
with  the  alternating  flux  density  in 
the  sample.  The  bandwidth  of  the 
integrator  is  small  enough  to  at¬ 
tenuate  completely  components  of 
flux  density  varying  at  frequency  ft. 
For  magnetizing  a-c  of  constant 
amplitude,  the  output  of  the  inte¬ 
grator  is  proportional  to  flux  density 
and  therefore  the  a-c  permeability 
of  the  magnetic  sample.  The  output 
of  the  integrator  amplifler  is  ap¬ 
plied  to  the  vertical  deflection  plates 
of  the  crt. 

The  pattern  obtained  on  the  crt 
has  the  form  shown  in  Fig.  3.  The 
envelope  of  this  pattern,  the  re¬ 
quired  butterfly  curve,  gives  the  re¬ 
lation  between  a-c  permeability  and 
d-c  magnetizing  force,  for  the  con¬ 
dition  of  constant  magnetizing  a-c. 

By  turning  a  single  switch,  the 
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butterfly  curve  tracer  may  be  con¬ 
verted  into  a  conventional  hys¬ 
teresis  loop  tracer.  The  hysteresis 
loop  in  FiK.  3  was  so  obtained. 

Figure  4  shows  butterfly  curves 
and  suiterposed  hysteresis  loops  ob¬ 
tained  for  a  79-Permalloy  sample, 
at  200  cps  and  at  flve  currents  cor¬ 
responding  to  peak  magnetizing 
forces  in  the  range  from  0.09  to  1.35 
oersteds.  Figure  4  also  gives  in¬ 
formation  on  a-c  permeability  and 
the  rate  of  change  of  a-c  permeabil¬ 
ity  with  d-c  magnetizing  force.  For 
the  test  conditions  under  which  the 
curve  in  Fig.  3  was  obtained,  this 
last  quantity  was  approximately 
27,000  gaus.se8  per  oersted  squared 
for  Ht  ,  =  0  to  0.3.  This  agrees  well 
with  the  27,500  figure  obtained  by 
Elmen  for  a  similar  sample  by  an 
a-c  bridge  method. 

Circuit  Details 

Current  at  the  higher  frequency 
/,  is  supplied  to  the  primary  of  the 
magnetic  sample  from  a  trans¬ 
former,  a  200-iif  capacitor,  a  low- 
pass  filter,  and  a  50-ohm  resistance 
(Fig.  5).  Bias  current  is  obtained 


FIG.  3 — Trac*  obtainad  on  ert  haa  but- 
tarfly  curva  oa  mvalope.  Alao  ahowa 
auparpoaad  hyataraala  loop 


by  half-wave  rectification  of  the  50- 
cps  line  supply,  the  ripple  removed 
by  a  filter  of  which  the  200-af  ca¬ 
pacitor  is  an  element.  The  d-c  is 
varied  from  positive  to  negative 
values  at  a  very  low  frequency 
(about  0.2  cps)  by  driving  the  po¬ 
tentiometer  P,  back  and  forth  with 
an  automatically  reversing  motor. 

This  portion  of  the  circuit  is 
shown  separately  in  Fig.  6.  The 
potentiometer  is  connected  across 
two  rectifiers,  Wi  and  W„  arranged 
back-to-back.  When  the  potentiom¬ 


eter  slider  is  in  position  A,  W,  is 
short-circuited  and  W,  gives  almost 
complete  half-wave  rectification. 
With  the  slider  in  mid-position  B, 
the  resistances  across  the  rectifiers 
are  equal  and  no  d-c  flows. 

Adjusting  potentiometer  P,.  varies 
the  effect  of  the  sweep  potentiom¬ 
eter  Pi  on  the  rectifiers.  Maximum 
variation  is  obtained  with  P,  set 
at  zero,  minimum  variation  with 
P,  at  maximum. 

Varying  P,  (Fig.  5)  gives  fine 
control  of  the  amplitude  of  mag¬ 
netizing  a-c.  This  variation  has  al¬ 
most  no  effect  on  the  direct  or  low- 
frequency  bias  current,  since  the 
d-c  resistance  of  the  choke  L,  is 
much  lower  than  the  minimum  re¬ 
sistance  of  Pi.  Various  capacitors 
or  a  short  circuit  can  be  connected 
across  the  filter  circuit.  In  another 
switch  position,  the  choke  L,  is 
is  shunted  by  a  capacitor  to  form  a 
parallel  circuit  resonant  at  50  cps. 
This  further  attenuates  hum  from 
the  variable  d-c  supply  when  the 
magnetizing  current  is  at  any  fre¬ 
quency  other  than  50  cps. 


FIG.  S — Molor-drivan  potantfomalar  h 
proTldM  Iow-ir«qu«iicy  a<.  SwMp 
width  U  conlroUod  by  Pi 


The  voltage  across  the  50-ohm 
resistance  (Fig.  5)  provides  input 
to  the  horizontal  deflection  ampli¬ 
fier.  If  the  test  frequency  need  not 
be  variable,  a  common  tapped  trans¬ 
former  may  be  substituted  for  the 
two  separate  transformers  shown. 

Amplifiers 

As  explained  before,  the  horizon¬ 
tal  deflection  amplifier  (Fig.  7) 
must  be  made  responsive  only  to  the 
very  low  frequency  /,.  as  in  order  to 
trace  butterfly  curves.  The  ampli¬ 
fier  is  direct  coupled,  consisting  of 
two  voltage  amplifier  stages  and  a 
push-pull  phase  inverter  output 
stage.  Miniature  pentodes,  Brimar 
(England)  type  8D3,  similar  to  the 
6AK5,  are  used  throughout. 

An  RC  filter  is  connected  between 
the  two  voltage  amplifiers.  When 
the  switch  S,  is  closed,  the  filter 
reduces  the  50-cps  gain  of  the 
amplifier  to  almost  zero,  while  the 
gain  for  d-c  or  the  low  frequency 
bias  current  is  not  affected.  With 
S,  open,  the  bandwidth  of  the  ampli¬ 
fier  extends  well  beyond  the  test 


FIG.  I — Bock-lo-back  roctUtora  and  mo- 
tor-driv«n  arm  Tary  Toltag*  at  low  iro- 
quoncy  from  plua  to  minua 
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frequency  /,  so  that  normal  hyster¬ 
esis  loops  are  traced  whose  shape 
depends  on  the  settinj?  of  the  sweep 
potentiometer  P,  in  the  magnetiz¬ 
ing  circuit. 

The  vertical  deflection  amplifier 
(Fig.  8)  incorporates  an  electronic 
integrator.  It  is  designed  to  have 
negligible  respon.se  at  the  low  fre¬ 
quency  ft,  which  represents  bias 
current  variations.  It  is  also  de¬ 
signed  to  have  sub.stantially  90-de- 
gree  phase  shift  (6  db  per  octave 
drop)  over  the  range  50  cps  to  10 
kc.  Direct  couplings  reduce  low- 
frequency  pha.se  shifts  other  than 
those  due  to  the  integrator. 

The  circuit,  of  8D3’s  or  6AK5’s, 
comprises  a  cathode  follower,  volt¬ 
age  amplifier  V’,  subjected  to  nega¬ 
tive  feedback  by  the  150,000-ohm 
resistor,  a  Miller  integrator  and 
cathode  follower,  and  a  push-pull 
output  stage  similar  to  that  in  the 
horizontal  amplifier. 

Regeneration,  effective  at  fre¬ 
quencies  above  50  cps  only,  is  ob¬ 
tained  by  a  1-meg  resistance  con¬ 
nected  between  the  grid  of  F,  and 
a  0.01-;xf  blocking  capacitor.  This 
regeneration  has  been  shown  to 
improve  the  accuracy  of  integra¬ 
tion’.  The  180K  resistance  between 
plate  of  V'.  and  screen  of  V„  by¬ 
passed  by  2  ixf,  gives  degeneration 
at  very  low  frequencies,  so  that 
amplifier  drift  over  long  periods 
is  reduced. 

Power  Supplies 

Regulated  positive  and  negative 
supplies  are  provided  from  a  sepa¬ 
rate  unit  of  conventional  design. 
The  high  voltage  supply  for  the  crt, 
however,  comprises  a  special  r-f 
oscillator  (Fig.  9).  powered  from 
the  50-cps  supply  line  and  employ¬ 
ing  self-rectification,  .so  that  no 
d-c  supply  is  re<juired.  The  oscil¬ 
lator  tube,  a  6V6,  acts  as  its  own 
half-wave  power  rectifier.  Nega¬ 
tive  voltage  may  be  continuously 
varied  from  —2.5  kv  to  —4  kv  by 
adjustment  of  the  o.scillator  grid- 
leak  resistance. 


FIG.  7 — Horliontal  dcilaction  ampUitor  tMponda  only  lo  low-lr«qu«ncy  it,  ia  direct- 
coupled.  Miniature  pentodes  are  used  (Brimar  8D3  or  SAKS) 


FIG.  8— Vertical  deilection  amplifier  includes  an  electronic  Inteqrotor.  responds 
to  Tariable  frequency  It.  Uses  some  tubes  os  horlsontol  amplifier 


FIG.  9— Cathode  ray  tube  circuit  includes  special  r-f  oscillator  (8V8)  which  supplies 
continuously  rarioble  — 2.S  to  — 4.0  kT  hlqh  Toltaqo 
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Constant-Current 
Audio  Power  Amplifiers 

Design  procedure  and  complete  circuit  of  new  audio  amplifier  in  which  constant-current 
operation  permits  use  of  a  form  of  automatic  hias  control  to  counteract  effects  of  tube  aging 
or  tube  replacment,  giving  reliability  along  with  high  fidelity 


The  tkiode  class-A  push-pull 
amplifier  is  still  one  of  the 
fundamental  types  of  low-frequency 
power  amplifiers,  despite  the  fact 
that  many  other  types  of  power 
amplifiers  are  available  to  the  de- 
sififner. 

Getting  the  most  from  this  ampli¬ 
fier  involves  more  than  the  simple 
consideration  of  power  output  per 
dollar  of  tube  cost.  In  addition  to 
power  capability  and  efficiency,  dis¬ 
tortion,  noise,  reliability  and  main¬ 
tenance  problems  should  all  be 
taken  into  account,  since  all  these 
are  vital  aspects  of  the  performance 
of  the  completed  amplifier.  This 
paper  discusses  two  types  of  class-A 
triode  power  amplifiers  and  ana¬ 
lyzes  their  performance  with  regard 
to  all  these  factors. 

Optimum  and  Constant-Current 
Amplifiers 

There  are  two  fundamental  types 
of  clas.s-A  triode  push-pull  opera¬ 
tion,  one  employing  high  peak  cur¬ 
rents  and  low  load  impedances  for 
optimum  operation,  and  the  other 
employing  lower  peak  currents  and 
much  higher  load  impedances.  This 
distinction  does  not  seem  to  have 
been  made  previously;  for  lack  of 
better  terminology,  the  two  modes 
of  operation  are  here  called  opti¬ 
mum  operation  and  constant-cur- 
rent  operation. 

In  optimum  operation  the  plate- 
to-plate  load  obeys  the  familiar  re¬ 
lationship  Rl  =  4  r,.  Optimum  oper¬ 
ation  will  provide  the  greatest 
output  that  can  be  obtained  with 


FIG.  1 — Typical  charactarUUcs  of  triodo- 
connoctod  807'b.  with  load  llnM  for 
both  typoB  of  oparatlon  thown  for  com¬ 
parison 

given  tubes  and  supply  voltages, 
provided  the  operating  conditions 
do  not  change  with  signal.  In  prac¬ 
tice,  there  is  usually  a  sharp  increase 
in  d-c  plate  current  at  maximum 
signal,  so  that  extremely  good 
power-supply  regulation  is  required 
to  maintain  operating  voltages 
truly  constant.  Since  power-supply 
regulation  is  not  usually  this  good, 
the  conditions  for  optimum  opera¬ 
tion  are  seldom  fully  realized. 

On  the  other  hand,  constant-cur¬ 
rent  operation  is  characterized  by 
little  or  no  change  in  d-c  plate  cur¬ 
rent  as  the  signal  goes  from  zero 
to  maximum.  This  condition  may  be 
obtained  by  proper  proportioning  of 
load  resistance  and  supply  voltage. 
With  constant-current  operation  the 
variation  in  power-supply  loading 
will  be  negligible,  and  the  operating 
point  will  remain  substantially  con¬ 
stant  no  matter  how  poor  the  regu¬ 
lation  of  the  supply  may  be. 

Figure  1  shows  the  plate  charac¬ 
teristics  for  triode-connected  807’s, 


to  illustrate  these  points.  Load  lines 
are  shown  for  both  optimum 
(2,500  ohms)  and  constant-current 
(12,000  ohms)  conditions.  The  solid 
line  indicates  class-Ai  operation, 
with  signal  swing  up  to  the  grid- 
current  point  in  each  case.  Class-A, 
operation  is  indicated  by  the  con¬ 
tinuation  of  the  load  lines  up  to  the 
-I- 15-volt  grid  line.  This  additional 
swing  represents  an  increase  of 
3  db — a  factor  of  two  in  power. 

For  optimum  operation  the  peak 
current  is  some  five  times  the 
quiescent  current  and  the  d-c  plate 
current  at  maximum  signal  will  be 
almost  twice  that  for  no  signal. 
(The  quiescent  point  is  designated 
by  Q  and  the  peak  plate  current 
points  by  I  for  class  A,  in  Fig.  1.) 
For  constant-current  oi>eration  the 
peak  current  is  much  less,  and  the 
total  change  in  d-c  plate  current  can 
be  held  to  well  under  10  percent. 

Comparison  of  Output 

The  power  output  and  plate 
efficiencies  for  the  operating  condi¬ 
tions  of  Fig.  1  are  shown  in  Table  I. 
There  is  a  loss  in  power  of  about 
40  percent  when  going  from  opti¬ 
mum  to  constant-current  operation. 
The  figures  for  optimum  operation 
can  only  be  fully  realized  in  a  sys¬ 
tem  incorporating  fixed  bias  and  an 
electronically-regulated  plate  sup¬ 
ply. 

The  conventional  choke-input 
power  supply  may  have  an  effective 
internal  resistance  of  several 
hundred  ohms.  With  the  increase 
of  plate  current  with  signal  which 
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is  typical  of  optimum  operation,  the 
resulting  drop  in  supply  voltage 
would  cut  these  output  power  fig¬ 
ures  by  20  percent  hence  the  differ¬ 
ence  between  optimum  and  con¬ 
stant-current  efficiencies  is  only 
about  25  percent  in  practice. 

For  class-A,  operation  the  effi¬ 
ciency  figures  for  the  two  modes  of 
operation  are  not  only  relatively 
high  (about  63  percent),  but  re¬ 
markably  similar. 

The  principal  disadvantages  of 
constant-current  operation,  as  op¬ 
posed  to  optimum,  are  the  lower 
output  available  from  given  tubes 
and,  for  class-A,  operation,  the 
lower  efficiency.  One  of  the  princi¬ 
pal  advantages  is  the  fact  that 
power-supply  regulation  becomes 
much  less  of  a  problem,  since  the 
change  in  plate  current  from  no¬ 
signal  to  full-signal  conditions  can 
be  well  under  10  percent.  A  higher- 
impedance,  less-expensive  power 
supply  can  thus  be  u.sed. 


Table  I — Comparative  Output 
and  Efficiency  Values 


Conditions  tind 
Ijoad  Itesistan*'*’ 

Power 

Oiilpnt 

in 

Watts 

Percent 

Effi¬ 

ciency 

rtpliiiiiim 

ohms,  push-pull 

Vi 

H..i 

.39 

A, 

:»o 

65 

( 'onsta  nl-oiirron  t  - 

A.| 

8.3 

30 

piinh-pitll 

At 

18 

62 

Since  the  d-c  plate  current 
changes  so  little,  it  is  possible  to 
introduce  d-c  degeneration  into  the 
system  to  minimize  variations  in 
tube  operating  conditions.  Cathode 
bias  is  unfeasible  for  true  optimum 
operation ;  tube-handbook  operating 
conditions  for  cathode  bias  usually 
show  higher  plate-to-plate  load  im¬ 
pedances  so  as  to  limit  the  peak 
plate  current  and  hence  the  change 
in  d-c  plate  current  with  signal. 
These  figures  usually  do  not  go  as 
far  as  constant-current  operation. 

If  cathode  bias  is  to  be  used,  it  is 
most  effective  if  individual  cathode 
resistors  are  used  for  each  tube.  If 
this  is  not  done,  the  operating  con¬ 
ditions  of  one  tube  are  affected  by 
the  operating  conditions  of  the 
other. 

Automatic  Balancing 

With  individually  bypassed  cath¬ 
ode  resistors,  bias  of  each  tube  is 
a  function  of  its  plate  current  alone, 
and  is  not  affected  by  the  other  out¬ 
put  tubes.  By  making  the  amount 
of  this  d-c  inverse  feedback  great 
enough,  the  effect  of  a  change  in 
perveance  or  transconductance  is 
significantly  reduced.  The  larger 
the  proportion  of  the  total  plate- 
circuit  resistance  in  the  cathode, 
the  more  degeneration,  and  hence 
the  smaller  the  changes  in  operat¬ 
ing  conditions  with  change  in  tube 
characteristics. 

The  result  of  this  is  to  make  the 
provision  of  special  plate-current 
balancing  arrangements  and  peri¬ 
odic  checks  of  plate  current  quite 


unneces.sary.  As  an  example,  in  the 
amplifier  described  here,  using 
l,0(H)-ohm  cathode  resistors  for 
each  power  tube,  a  departure  from 
normal  current  is  reduced  by  about 
80  percent.  In  a  tube  where  plate 
current  would  otherwise  be  high  or 
low  by  20  ma,  this  form  of  auto¬ 
matic  bias  control  will  reduce  the 
error  to  4  ma,  or  a  total  unbalance 
of  about  4  percent.  For  tubes  more 
nearly  normal  this  error  will  be 
reduced  still  further. 

Bfficiency  and  Reliability 

Class-A  operation  is  the  least 
efficient  of  ail  power-amplifier  types, 
and  constant-current  operation  is 
somewhat  less  efficient  than  opti¬ 
mum  operation.  However,  plate-cir¬ 
cuit  efficiency  is,  for  almost  all 
applications,  one  of  the  least  im¬ 
portant  factors  in  determining  an 
amplifier’s  utility. 

In  a  typical  audio  amplifier,  the 
output  power  represents  from  one- 
fifth  to  one-half  of  the  power  drawn 
from  the  line.  The  rest  of  the  input 
power  goes  to  heat  filaments  and 
supply  power  to  the  driver  and  pre¬ 
amplifier  stages  which  are  part  of 
any  audio  amplifier  system.  Unless 
line  power  is  very  expensive,  it  can 
make  little  difference  whether  a  50- 
watt  amplifier  requires  175  watts  or 
135  watts  of  line  power.  Further¬ 
more,  where  line  power  is  ex¬ 
pensive,  amplifier  reliability  is  also 
usually  at  a  premium,  and  the 
greater  reliability  of  constant-cur¬ 
rent  class-A  operation,  due  to  the 
lower  plate-current  demand,  may 
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well  under  a  reasonable  variety  of 
load  impedances. 

Figure  2  shows  the  basic  circuit 
of  the  amplifier.  Push-pull  parallel 
5881’s  are  used,  with  the  screens 
connected  for  ultra-linear  opera¬ 
tion.  The  General  Radio  type 
942-A  toroidal  output  transformer 
provides  a  suitable  winding  con¬ 
figuration  for  the  required  imped¬ 
ance  relationships.  Operation  is 
substantially  constant-current,  with 
individual  1,000-ohm  resistors  in 
each  cathode  for  d-c  degeneration. 

Since  the  output  stage  is  to  oper¬ 
ate  well  into  the  grid-current  re¬ 
gion,  the  source  of  driving  voltage 
must  offer  a  very  low  resistance. 
In  addition,  the  usual  grid-current 
problems  must  be  considered. 

Grid-Current  Considerations 


impressive  it  may  be  as  an  engi¬ 
neering  achievement. 

Another  aspect  of  absence  is  re¬ 
liability.  Performance  of  the  sort 
we  require  should  be  achievable 
with  a  minimum  of  maintenance — 
a  criterion  which  is  desirable  for 
laboratory  work  but  mandatory  for 
field  use.  Absence,  then,  should  im¬ 
ply  not  only  the  elimination  of  arti¬ 
ficiality  or  audible  distortion  in  the 
reproduced  program,  but  absence  of 
maintenance  w’orries  as  well. 


more  than  outweigh  the  greater 
efficiency  of  a  class-B  output  stage. 

Most  engineers  will  agree  that  in 
the  present  state  of  the  art  all  good 
amplifiers  sound  alike.  In  fact, 
amplifier  design  has  progressed  to 
the  point  where  presence,  the  much- 
desired  feeling  of  realism  in  the 
performance  of  a  music  reproduc¬ 
tion  system,  is  mostly  a  function  of 
the  transducers  employed.  The  con¬ 
tribution  of  the  amplifier  to  the 
overall  distortion  of  the  system  can 
be  made  essentially  negligible. 

In  effect,  absence — the  lack  of 
audible  indication  of  the  presence 
of  the  amplifier — may  well  be  taken 
as  the  definition  of  a  good  amplifier. 
The  amplifier  contribution  to  sys¬ 
tem  noise  and  distortion  should  be 
so  much  less  than  that  of  any  other 
component  that  it  can  be  ignored. 
Once  this  point  has  been  reached, 
further  improvement  will  not  result 
in  more  pleasing  sound,  however 


Specific  Amplifier  Design 

The  amplifier  circuit  presented 
here  was  designed  with  the  fore¬ 
going  criteria  firmly  in  mind. 

Performance  is  fully  abreast  of  the 
present  state  of  the  art,  but  no  com¬ 
promise  has  been  made  with  long¬ 
term  reliability.  In  addition,  suffi¬ 
cient  flexibility  has  been  built  in  to  There  are  three  principal  types  of 
accommodate  most  types  of  pro-  grid  current  which  must  be  consid- 
gram  sources  and  it  will  perform  ered  in  a  power  amplifier.  The  first 
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is  conduction  current,  which  occurs 
when  the  jfrid  is  driven  positive 
with  respect  to  the  cathode.  The 
second  is  emission  current,  either 
directly  from  the  grid  because  of 
high  grid  temperature,  or  as  sec¬ 
ondary  emission  due  to  bombard¬ 
ment  l)y  electrons  from  the  cathode 
( and  promoted  by  the  deposit  of 
cathode  material  on  the  grid  as  the 
tube  ages).  The  third  is  gas  cur¬ 
rent,  resulting  from  positive  ions  in 
the  tube. 

Gas  current  and  emission  current 
may  result  from  improper  opera¬ 
tion,  tube  defects  or  tube  aging. 
These  currents  are  of  such  a  nature 
as  to  develop  a  positive  voltage 
across  any  resi.stance  appearing  in 
the  grid  circuit.  Such  a  voltage  will 
reduce  the  effective  bias  on  the 
tube,  causing  higher  plate  current 
which  in  turn  causes  higher  grid 
current.  The  vicious  circle  thus 
established  will  generally  bring  the 
career  of  the  tube  to  an  abrupt  and 
untimely  end.  The  obvious  cure,  or 
at  least  palliative,  for  this  trouble 
is  to  keep  the  d-c  resistance  in  the 
grid  circuit  at  an  absolute  mini¬ 
mum. 

Cathode  followers  as  drivers,  di¬ 
rect-coupled  to  the  output-tube 
grids,  fill  this  requirement,  and  at 
the  same  time  provide  a  low-imped¬ 
ance  source  of  the  current  required 
to  drive  the  output  grids  positive 
without  peak  clipping.  The  d-c  re¬ 
sistance  in  the  grid  circuit  is  very 
low,  being  essentially  the  reciprocal 
of  the  cathode-follower  transcon¬ 
ductance.  Further,  there  is  no 
series  coupling  capacitor  to  charge 
up  during  peaks  and  then  block  the 
output  stage  while  it  discharges 
through  a  large  grid-return  re¬ 
sistor. 

Design  of  the  cathode  followers 
is  conventional,  except  in  the  choice 
of  high-perveance  tubes  and  low 
operating  voltages.  These  drivers 
are  called  upon  to  deliver  a  peak 
current  of  the  order  of  40  ma.  (As 
an  example,  in  Fig.  1  the  grid- 
current  characteristics  for  con¬ 
stant-current  operation  of  807’a  are 
shown.  The  peak  grid  current  of 
20  ma  at  +15  volts  represents  an 
equivalent  shunt  resistance  of  about 
750  ohms.)  When  the  output-tube 
grid  goes  positive,  the  path  of 
driver  plate-current  flow  is  from  the 
+  150-volt  line  through  the  cathode 


follower,  and  thence  through  the 
grid-cathode  path  of  the  power  tube 
to  ground.  The  high  peak  value  of 
this  current  flow  calls  for  fairly 
good  regulation  of  the  -f- 150-volt 
line. 

The  cathode  impedance  of  the 
drivers  must  be  low,  particularly 
when  the  5881 ’s  draw  grid  current. 
The  12B4’s  used  in  this  amplifier 
may  be  operated  at  reasonable  qui¬ 
escent  current  in  such  a  way  that 
the  transconductance  rises  sharply 
at  the  point  where  it  is  needed. 

The  peak  current  capability  of 
the  12B4  is  about  100  ma,  more 
than  twice  the  40  ma  required.  The 
driver  impedance  is  lowered  still 
further  and  distortion  in  the  volt¬ 
age  amplifiers  minimized  by  feed¬ 
back  taken  to  the  12AX7  cathodes. 

Voltage  Amplifiers 

The  remainder  of  the  amplifier  is 
more  conventional.  The  last  volt¬ 
age  amplifier  stage,  uses  6AK6’s, 
triode-connected.  These  tubes, 
which  have  recently  been  added  to 
the  Armed  Services  Preferred  List, 
are  excellent  for  many  audio  appli¬ 
cations.  Hum,  noise  and  micro¬ 
phonics  are  low,  and  they  are  linear 
both  as  triodes  and  as  pentodes.  In 
this  application  they  are  used  as 
low-mu  triodes;  they  are  more  lin¬ 
ear  than  any  of  the  miniature  dual 
triodes,  and  draw  only  half  the 
heater  current  <  150  ma  per  tube) 
of  the  others. 

The  input  stage  for  the  basic 
amplifier  is  a  12AX7.  Balanced 
feedback  is  taken  from  the  voice 
coil  through  the  cathode-bias  re¬ 
sistors  to  the  cathodes,  and  feed¬ 
back  is  also  brought  from  the  driver 
cathodes.  Additional  feedback  is 
brought  from  the  plates  of  the  out¬ 
put  tubes  to  reduce  the  amplifier 
impedance  seen  by  the  transformer, 
and  further  to  reduce  the  low-fre¬ 
quency  distortion.  While  some 
phasing  is  used  in  these  feedback 
paths,  use  of  feedback  over  a  bal¬ 
anced  system  eliminates  the  prob¬ 
lems  of  differential  pha.se  .shifts  en¬ 
countered  when  the  phase  inverter 
is  included  in  the  feedback  loop. 

About  30  db  of  feedback  is  used 
over  the  power  amplifier,  in  addi¬ 
tion  to  some  10  db  from  the  drivers. 
This  provides  a  damping  factor  of 
over  100.  The  amplifier  is  stable 
with  feedback  for  any  load  imped¬ 


ance,  resistive,  reactive  or  open- 
circuit. 

An  amplifier  which  is  stable  with 
considerable  feedback  when  con¬ 
nected  to  a  resistive  load  may  oscil¬ 
late  uncontrollably  when  the  load  is 
open-circuited,  since  under  open- 
circuit  conditions  the  transformer 
stray  reactances  may  play  a  rather 
surprising  role.  Similarly,  the 
phase  shifts  which  occur  when  the 
amplifier  is  connected  to  an  induc¬ 
tive  load,  like  a  loudspeaker,  may  be 
such  as  to  produce  oscillation.  It  is 
therefore  a  wise  precaution  to  check 
a  completed  amplifier  by  operating 
it  into  an  open  circuit. 

The  input  voltage  required  to 
drive  the  basic  amplifier  to  50  watts 
will  be  of  the  order  of  30  volts  grid- 
to-grid.  This  is  easily  supplied  by 
a  phase  inverter  using  cascaded 
long-tailed  pairs,  with  feedback 
from  the  output  plates  to  the  input 
cathodes.  The  net  gain  of  this  ar¬ 
rangement  is  such  as  to  give  a 
.sensitivity  of  about  one  volt  at  the 
amplifier  input,  although  this  can 
be  adjusted  by  changing  the  feed¬ 
back  in  the  phase  inverter.  Either 
grid  may  be  grounded  if  the  input 
signal  is  unbalanced,  or  both  may 
be  used  if  balanced  operation  is 
required.  An  octal  .socket  is  pro¬ 
vided  in  the  input  circuit  so  that 
this  may  be  done  without  the  neces¬ 
sity  of  wiring  changes  in  the 
amplifier.  Alternatively,  a  plug-in 
preamplifier,  an  input  transformer 
or  some  other  network  may  l)e 
plugged  into  this  socket. 

This  type  of  pha.se  inverter  rep¬ 
resents  a  definite  improvement  in 
reliability  over  the  direct-coupled 
cathodyne  arrangement  in  general 
u.se  today.  In  the  direct-coupled 
configuration  the  operating  points 
are  interdependent,  and  with  tulie 
aging  the  pha.se  inverter  grid  may 
be  carried  positive,  resulting  in 
.serious  distortion.  With  the  bal¬ 
anced  system  shown  here,  wide 
variations  in  individual  tube  char- 
acteri.stics  will  actually  have  very 
little  effect. 
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Single-Gun  Storage  Tube 


Improved  recording  tuben  retain  charge  up  to  one  week;  27,000  read-outs  cause  only  slight 
blemish  on  pattern.  Applications  may  include  study  of  fast  transients,  improved  ppi  radar 
display,  frequency  conversion,  computer  storage  and  trans-Atlantic  tv  via  high-fidelity 

telephone  circuits 


WHERE  INFORMATION  mUSt  be 
recorded  at  the  rate  of  one 
microsecond  per  bit  or  faster,  me¬ 
chanical  storage  methods  become 
impractical  and  are  replaced  by 
electronic  devices.  The  advantage 
of  electron-beam  storage  devices 
comes  from  the  rapidity  with  which 
a  cathode-ray  beam  can  be  deflected 
across  a  storage  target.  This  stor¬ 
age  target  is  an  insulating  surface 
on  which  a  charge  may  be  depos¬ 
ited  without  affecting  adjacent  or 
nearby  surfaces.  To  store  coherent 
information  on  this  surface,  either 
the  electron  beam  is  modulated  or 
the  characteristics  of  the  storage 
target  varied  so  that,  as  the  beam 
is  deflected  across  the  target,  a 
meaningful  charge  pattern  will  be 
formed.  A  storage  tube  also 
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Thie  article  la  baaed  on  a  paper  delivered 
at  the  1952  National  Hllectronlca  Confer, 
ence.  The  conference  paper  will  appear 
In  the  NEC  Proceedings. 


-Llmltotlona  placed  upon  earller-model  tub*  (A)  are  avoided  by  electron 
lena  used  in  improved  model 
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incorporates  means  for  reading-out 
or  retransmitting  information  con¬ 
tained  in  the  charge  pattern. 

Examples  of  such  storage  tubes 
are  the  Graphicon‘,  Radechron*, 
Haeff  Memory  Tube*,  and  Record¬ 
ing  Tube*.  These  differ  basically 
as  to  the  number  of  voltage  levels 
that  can  be  stored,  magnitude  of 
output,  rate  at  which  operations 
can  be  performed  and  number  of 
information  elements  or  bits  that 
can  be  stored. 

Storage  devices  introduce  several 
new  degrees  of  freed()m  into  a  com¬ 
munications  system.  By  their  u.se,  a 
retransmitted  signal  can  be  made  to 
differ  from  the  original  one  in  time 
scale;  that  is,  all  frequencies  in  the 
signal  may  be  increased  or  de¬ 
creased  from  the  original  by  a  given 
ratio.  Also,  the  time  sequence  of 
information  can  be  changed  by 
reading  out  the  recording  device  in 
a  mode  different  from  that  used  for 
writing  the  information  in. 

The  storage  tube  shown  in  the 


photograph  has  been  designed  to 
store  information  accurately  for  a 
period  in  excess  of  ten  minutes  and 
to  provide  many  playbacks  without 
loss  of  recorded  information.  It 
has  also  been  designed  to  store  as 
many  elements  or  bits  as  possible 
and  to  provide  a  continuous  dy¬ 
namic  recording  range. 

To  obtain  repeated  playbacks  and 
dynamic  range,  reading  is  effected 
by  an  electron  beam  that  does  not 
come  in  direct  contact  with  the 
stored  charge.  The  beam  becomes 
amplitude  modulated  by  passing 
through  the  fine-mesh  screen  con¬ 
taining  the  charge  pattern.  This 
permits  the  tube  to  maintain  half 
tones  and  to  be  read  an  almost  un¬ 
limited  number  of  times  without 
disturbing  stored  signals. 

To  obtain  high  resolution  it  was 
necessary  to  use  a  small  well- 
focused  electron  beam  for  writing 
and  reading.  A  fine-mesh  screen 
having  a  half  dozen  or  more  open¬ 
ings  within  the  area  of  the  electron 


spot  and  a  high  transmission 
coefficient  also  was  required. 

To  obtain  high  writing  and  eras¬ 
ing  speeds  current  density  in  the 
focused  electron  spot  had  to  be 
high.  Various  compromises,  such 
as  between  spot  size  and  current 
density,  determined  the  final  design 
of  the  tube. 

Tube  Performance 

The  recording  tube  is  especially 
useful  for  storing  transients  and 
allowing  them  to  be  studied  for 
long  periods.  Recorded  waveforms 
may  range  in  speed  from  servo¬ 
mechanism  response  curves  requir¬ 
ing  seconds  or  minutes  to  complete 
a  cycle  to  one-mc  r-f  oscillations. 

Writing  speed  of  the  tube  is  suf¬ 
ficient  to  permit  storage  of  one 
frame  of  a  television  broadcast  or 
tube  voltages  may  be  adjusted 
to  permit  cumulative  writing  for 
many  frames.  The  photograph  at 
the  left  shows  a  television  picture 
stored  for  five  frames  and  read  out 
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continuously  during  photographing. 
The  picture  has  tonal  quality  and 
detail  comparable  to  the  received 
television  picture.  Some  definition 
is  often  lost  during  a  multiframe 
exposure  because  of  motion  of  the 
camera  or  picture  elements. 

Trans- Atlantic  TV 

Since  reading  speed  does  not  in¬ 
fluence  the  tube,  pictures  may  be 
stored  at  any  rate  up  to  0.12  micro¬ 
seconds  per  storage  element  and 
read  out  with  either  faster  or  slow¬ 
er  sweep.  This  permits  the  tube  to 
be  used  for  frequency  conversion. 
For  example,  a  stored  signal  con¬ 
taining  frequencies  up  to  three  me, 
if  read  out  at  1/200  writing  speed, 
will  have  a  maximum  frequency 
component  of  15-kc.  The  15-kc  sig¬ 
nal  can  then  be  transmitted  over 
high-fidelity  telephone  circuits  and 
stored  on  a  second  recording  tube  at 
the  receiver.  This  signal  can  be 
read  out  at  two  hundred  times  writ¬ 
ing  speed  and  reconverted  to  the 
original  three-mc  signal. 

Frequency  conversion  by  time- 
scale  expansion  has  been  sug¬ 
gested  for  trans-Atlantic  television 
using  high-fidelity  telephone  cir¬ 
cuits.  Received  pictures  will  be  stills 
changing  at  the  rate  of  one  every 
10  seconds,  but  presumably  this 
will  not  be  objectionable  to  audi¬ 
ences  if  the  pictures  are  played  con¬ 
tinuously  for  the  10-second  period 
with  a  steady  accompanying  com¬ 
mentary. 

Radar  Applications 

The  tube  has  several  applications 
in  connection  with  radar  ppi  di.s- 
plays.  A  ppi  display  stored  for  a 
complete  revolution  of  the  antenna 
wilt  be  seen  as  a  picture  with  uni¬ 
form  brightness,  in  contrast  to  the 
usual  display  that  fades  behind  the 
beam  trace.  If  desired,  the  stored 
display  may  be  read  continuously 
for  a  long  period  of  time. 

If  several  complete  rotations  are 
stored,  moving  targets  will  produce 
a  trace  the  length  of  which  is  pro¬ 
portional  to  their  relative  speed. 
The  photograph  at  the  right  shows 
the  result  of  writing  a  25-mile- 
range  ppi  signal  into  the  storage 
tube  for  10  minutes.  The  stored  sig¬ 
nal  was  read  with  raster  scan  and 
photographed.  Paths  of  aircraft 
flying  in  and  out  of  Boston  Inter- 


Monitor  output  show*  oifoct  ol  continuou*  roodlnq.  TMt  pattern  doit)  U  shown  aftsr 
1.800  read-outs.  Same  pattern  (right)  shows  bright  spot  near  center  alter  27,000 
consecutive  read-outs 


retarding  field.  This  retarding  field 
is  a  uniform  electric  field  produced 
between  parallel  planes  comprising 
the  first  screen  and  storage  screen. 

The  use  of  a  uniform  electric  field 
for  retarding  the  beam  from  anode 
voltage  to  storage  screen  voltage  re¬ 
sulted  in  several  design  and  opera¬ 
tional  limitations.  When,  because 
of  scanning  deflection,  the  electron 
beam  enters  the  retarding  field 
at  an  angle,  the  component  of  beam 
velocity  in  the  direction  of  the  elec¬ 
tric  field  is  less  than  total  beam 
velocity.  This  limits  maximum  use- 
able  deflection  angle  for  a  given 
ratio  of  storage-screen  voltage  to 
anode  voltage.  Figure  2  shows  how 
electron  trajectories  are  affected  by 
the  angle  of  incidence  and  how  the 
beam  is  reflected  at  too  high  an  in¬ 
cidence  angle. 

Deceleration  Lens 

Refractive  effects  produced  by 
the  uniform  deceleration  field  are 
avoided  if  the  deflected  electron 
beam  strikes  perpendicular  to  the 
first  screen.  This  requires  an  elec¬ 
tron  lens  between  the  anode  and 
fir.st  screen.  If  the  focal  point  of 
this  lens  is  located  at  the  center  of 
deflection  of  the  electron  beam  and 
the  storage  screen  located  in  the 
corresponding  principal  plane,  the 
electron  beam  will  strike  the  first 
screen  perpendicularly  for  all  de¬ 
flection  angles.  Such  an  electron 
lens  is  used  in  the  present  re¬ 
cording  tube  shown  in  Fig.  IB. 
The  required  electric  field  for  this 
lens  is  produced  by  lowering  the 
first-.screen  potential  to  300  volts. 
This  electron  lens  removes  previous 
restrictions  on  anode  voltage  and  de¬ 
flection  angle  and  permits  operation 
of  the  electron  gun  at  anode  volt- 


national  Airport  are  clearly  indi¬ 
cated. 

Retarding  Field 

An  earlier  model  storage  tube 
is  .shown  in  Fig.  lA.  This  is  a 
magnetically-focused  and  deflected 
cathode-ray  tube  with  triode  gun 
designed  to  give  a  small  focused 
spot.  The  electrodes  at  the  front 
of  the  tube  are  the  collector-reflec¬ 
tor  and  storage  screen.  The  large 
potential  difference  between  anode 
shield  and  storage  screen  cau.ses  a 
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FIG.  2 — RelractiT*  e.lectt  oi  decs^era- 
Uon  H«Id  limit  anode  Tolioqe  and  de- 
ilection  angle  in  earlier-irodel  tube 
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<1  FIG.  4 — Recording  tube  electrode  potential*  lor  reading,  writing  and  erasing 


age.s  of  three  or  four  kv  with  im¬ 
proved  electron-gun  performance. 

Writing  and  Reading 

Information  is  written  onto  the 
storage  material  as  shown  in  Fig. 
3A.  A  signal-modulated  electron 
beam  is  sent  through  the  storage 
screen  and  reflected  by  negative 
voltage  on  the  collector-reflector 
onto  the  reverse  or  coated  side  of 
the  screen.  Since,  during  the 
writing  operation,  storage-screen 
potential  is  greater  than  the  criti¬ 
cal  potential  of  the  storage  sur¬ 
face,  the  secondary  emission  ratio 
is  greater  than  unity  and  a  posi¬ 
tive  electric  charge  is  built  up  de¬ 
pendent  upon  the  current  density 
of  the  electron  beam  and  its  speed 
of  motion  across  the  screen.  Since 
the  charge  formed  is  proportional 
to  beam  current  density,  it  is  pos¬ 
sible  to  vary  the  quantity  of  charge 
from  point  to  point  on  the  scan  by 
modulating  this  current.  The  elec¬ 
trode  potentials  for  writing,  eras¬ 
ing  and  reading  are  diagrammed 
in  Fig.  4. 

To  read  out  stored  information, 
storage  screen  voltage  is  dropped 
to  such  a  level  as  to  make  un¬ 
charged  areas  of  the  screen  have 
a  negative  voltage  sufficient  to 
cut  off  an  electron  beam  aimed  at 


them.  The  storage  screen  is  then 
scanned  with  a  constant-current 
electron  beam.  The  percentage  of 
beam  current  passing  through  an 
area  is  proportional  to  the  charge 
in  that  area.  As  shown  in  Fig.  3B, 
the  collector-reflector  now  has  a 
positive  potential  to  attract  elec¬ 
trons  passing  through  the  screen. 
The  signal  output  is  developed 
across  the  load  resistor  in  series 
with  the  collector.  When  the  read 
and  write  scans  are  in  register 
on  the  storage  surface,  the  beam 
reaching  the  collector  will  be  modu¬ 
lated  with  a  signal  proportional 
to  that  previously  written  onto 
the  screen. 


FIG.  5 — Rocordlag-tub*  output  moosur- 
Ing  rosolTing  powor  thowliig  Trortlcal 
traeo  ol  storago  tub*  (A)  and  a  four-te- 
on*  •xpanaion  of  port  of  tbo  trace 


The  number  of  elements  that  can 
be  stored  in  a  storage  tube  is  stated 
in  terms  of  the  tube’s  resolving 
power.  This  can  be  measured  by 
writing  a  tv  resolving-power  chart 
into  the  tube  and  reading  the  stored 
image  on  a  monitor.  Resolution  can 
then  be  judged  from  the  monitor 
picture. 

Measuring  Resolution 

A  more  accurate  method  is  to 
write  a  single-field  constant-inten¬ 
sity  raster  into  the  tube  using  a 
uniform  sawtooth  horizontal  sweep 
and  an  exponential  vertical  sweep. 
The  resultant  stored  raster  will 
have  horizontal  lines  compressed  at 
one  edge  and  spread  apart  at  the 
other.  If  the  tube  is  read  out  using 
a  single-line  vertical  sweep  and 
the  output  signal  displayed  on  a 
synchronized  oscilloscope,  resolving 
power  can  accurately  be  determined 
by  measuring  the  minimum  spacing 
between  adjacent  lines  showing  50 
percent  modulation.  Recording  tube 
resolution  measured  in  this  way 
gives  200  lines  acro.ss  the  screen  di¬ 
ameter  for  50  percent  modulation. 
This  is  400  total  lines  of  alternate 
white  and  black  as  measured  on  a 
tv  resolving-power  chart.  Figure  5 
illustrates  this  measurement. 

Half-Tone  Shades 

The  number  of  half-tone  shades 
that  can  be  distinguished  in  the 
output  of  a  storage  tube  can  be  de¬ 
termined  by  using  a  one-fleld  write 
of  a  television  raster  with  a  linearly 
decreasing  beam  current  as  the  spot 
scans  from  the  top  to  the  bottom 
of  the  screen.  The  tube  is  then  read 
out  using  a  single-line  vertical  trace 
and  the  output  signal  viewed  on  a 
synchronized  oscilloscope  as  was 
done  in  the  resolution  test  Oscillo¬ 
grams  of  the  output  traces  obtained 
are  shown  in  Fig.  6. 

Writing  and  Erasing  Speed 

No  accurate  method  of  measur¬ 
ing  writing  speed  has  been  de¬ 
veloped.  However,  since  a  single 
frame  of  a  television  picture  can  be 
written  to  100  percent  modulation 
with  400-line  resolution,  maximum 
writing  speed  is  in  excess  of  0.12 
microsecond  per  storage  element  or 
48  microseconds  per  line. 

Accurate  erasing-speed  measure¬ 
ments  have  not  been  made.  Tests 
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indicate  that  the  time  for  total 
erasure  is  in  the  order  of  1.5  mi¬ 
croseconds  per  storage  element. 

Repeat  Readiitgs 

The  tube  will  retain  a  stored 
picture  for  a  period  of  up  to  one 
week  with  no  noticeable  deteriora¬ 
tion  if  the  tube  is  turned  off  dur¬ 
ing  the  waiting  period. 

Repeated  readings  at  the  tele¬ 
vision  rate  of  30  frames  per  second 
were  taken  on  a  stored  resolution 
chart.  The  photograph  at  the  left 
was  taken  1,800  readings  after  the 
chart  was  stored.  The  unit  was 
then  left  reading  continuously  for 
16  minutes  (27,000  readings).  The 
photograph  at  the  right  shows  the 
only  change  is  the  formation  of  a 
light  spot  near  the  number  45.  The 
loss  of  signal  through  reading  can 
only  be  produced  by  positive  ions 
that  are  attracted  to  the  negatively- 
charged  storage  surface.  The  eras¬ 
ing  effect  of  positive  ions  is  propor¬ 
tional  to  reading-beam  current  and 
residual  gas  pressure  in  the  tube. 
It  can  be  reduced  by  improving  tube 
vacuum. 

Noise 

If  noise  is  defined  as  any  unde¬ 
sired  signal,  there  are  two  different 
types  of  noise  that  originate  in  the 
tube.  One  type  is  random  noise  that 
comprises  both  shot  noise  originat¬ 
ing  in  the  electron  beam  and  parti¬ 
tion  noise  caused  by  the  beam  pass¬ 
ing  through  the  screens.  Since 
the  beam  current  is  about  10  micro¬ 
amperes  for  both  reading  and  writ¬ 
ing  beams,  the  theoretical  signal- 
to-noise  ratio  for  this  type  of  noise 
is  very  high  (of  the  order  of  10*) 
and  this  noise  is  not  detectable  in 
the  output  signal. 

The  other  type  of  noise  is  fixed- 
pattern  noise,  produced  by  defects 


FIG.  6 — Recording  tub*  output  moasur- 
iag  hali.toBo  ahodM.  Whlto  lovol  is 
shown  ot  (A),  black  Iseol  at  (C)>  (B)  is 
a  sawtooth  signal  ranging  irom  black 
to  white 

in  the  storage  screen.  These  defects 
include  plugged  holes  and  enlarged 
holes  occuring  in  the  original 
mesh  used  for  making  the  storage 
screens.  These  defects  are  few  in 
number  and  small  and  can  be  elim¬ 
inated  by  improving  the  metal- 
screen  manufacturing  technique. 
The  electron  spot  covers  about  eight 
normal  screen  holes  so  the  mesh  of 
the  screen  itself  is  not  resolved  and 
produces  no  additional  fixed-pattern 
noise. 

Integration 

Use  of  storage  devices  to  in¬ 
tegrate  repetitive  signals  mixed 
with  random  noise  and  thus  im¬ 
prove  signal-to-noise  ratio  has  been 
studied  by  several  investigators.* 
An  ideal  storage  device  would  im¬ 
prove  the  signal-to-noise  ratio  by  a 
factor  equal  to  the  square  root  of 
the  number  of  signal  repetitions. 
This  improvement  results  from 
the  random  character  of  the  noise 
as  opposed  to  the  fixed  character  of 


the  desired  signal.  In  the  record¬ 
ing  tube,  any  signal  will  build 
up  charge  on  the  storage  element 
but,  with  repeated  integrations,  the 
random  characteristics  of  noise  will 
result  in  only  small  differential 
variations  in  noise  signal  across  the 
storage  surface.  The  repetitive  sig¬ 
nal,  on  the  other  hand,  will  addi- 
tively  build  up  variations  across  the 
storage  surface.  In  reading  out  the 
signal  from  the  recording  tube, 
background  charge  produced  by 
noise  can  be  suppressed  by  adjust¬ 
ing  storage-screen  potential  so  that 
only  residual  differential  variations 
in  integrated  noise  appear. 

The  effect  of  integration  was 
tested  using  as  a  signal  a  standard 
television  resolving-power  chart 
with  superposed  random  noise  fre¬ 
quencies  up  to  500  kc  at  approxi¬ 
mately  unity  signal-to-noise  ratio. 
The  photograph  at  the  left  shows 
the  recording  tube  output  when  one 
frame  of  this  signal  was  stored. 
The  same  figure  was  then  written 
into  the  recording  tube  for  20  suc¬ 
cessive  frames.  The  photograph  at 
the  right  shows  the  noise  integra¬ 
tion  effects  that  had  been  predicted. 

The  recording  storage  tube  is  a 
reliable,  compact  tube  adapted  to 
production.  It  is  presently  in  pilot 
production  and  is  being  studied  for 
use  in  commercial  and  military  ap¬ 
plications.  Design  modifications  to 
reduce  tube  size  or  to  make  it  a 
two-gun  tube  capable  of  simulta¬ 
neous  reading  and  writing  are  feas¬ 
ible  if  needed.  Further  development 
to  increase  erasing  speed  is  also 
being  considered. 
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Performance  of  High- 
Output  Magnetic  Tape 


Newest  recording  tape  gives  6-db  greater  signal  output  than  standard  American  tapes,  with¬ 
out  an  increase  in  noise  level.  Alternatively,  recording  equipment  designers  may  use  extra 
gain  to  boost  signal-to-noise  level,  reduce  tape  8{)eed  or  reduce  tape  track  width 
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BCENT  advances  in  the  for¬ 
mulation  of  magnetic  ma- 
teriala  have  produced  a  marked 
increase  in  magnetic  remanence  of 
the  oxide  used  for  magnetic  record¬ 
ing  tape.  This  results  in  a  gain  of 
approximately  6  db  in  signal  output 
over  that  of  standard  American 
tapes.  The  gain  is  achieved  vrith  no 
increase  in  noise  level,  thereby  giv¬ 
ing  a  definite  improvement  in 
signal-to-noi.se  ratio. 

Hysteresis  Curves 

A  comparison  of  the  hysteresis 
curves  of  the  new  tape  with  that  of 
two  older  tapes  shows  marked  dif¬ 
ferences  in  their  characteristics, 
particularly  in  the  remanence 
values.  Figure  1  shows  second- 
quadrant  plots  of  B-H  as  a  function 
of  for  the  early  German  type  L 


FIG.  1 — Hy«ter*iU  currM  thowinq  dii- 
ier*nc«*  in  maqnatic  propnrtiM 


tape,  standard  American  tape  as 
represented  by  "Scotch”  Brand  No. 
Ill  magnetic  recording  tape,  and 
the  new  recording  tape  known  as 
“Scotch”  Brand  No.  120  high-out¬ 
put  tape.  The  data  for  these  plots 
were  obtained  on  a  OO-cps  hysteresis 
loop  tester  operated  at  a  peak  field 
of  1,500  oersteds,  which  carries  the 
tapes  well  into  saturation. 

The  remanence  value  B,  may  be 
read  from  the  curves  at  the  point 
H  =  0.  The  intrinsic  coercivity  H„ 
is  read  from  the  plots  as  the  value 
of  H  at  the  point  where  B — H  =  0. 

The  true  coercivity  H„  which 
represents  the  value  of  the  field  H 
where  B  =  0,  is  the  more  significant 
term  since  Hi,  is  a  function  of  the 
remanence  of  the  magnetic  ma¬ 
terial  ;  H,  may  be  read  from  the  H 
axis  at  a  point  where  a  line  of  unit 
slope  intersects  the  hysteresis 


FIG.  2 — Eiiact  ol  bias  currral  on  output 
whon  uslnq  400-cp«  input  currant 


curve.  These  values  are  given  in 
Fig.  1  for  each  of  the  three  curves. 

An  increase  in  H,  from  50  to 
220  oersteds  is  accompanied,  as  may 
be  expected,  by  an  increase  in 
remanence  from  100  to  500  gausses 
when  the  German  and  standard 
American  tapes  are  compared.  The 
increase  from  500  to  1,100  gausses, 
although  accompanied  by  a  slight 
increase  in  the  value  of  H,  between 
the  standard  high-output  American 
tapes,  does  not  entirely  account  for 
the  factor  of  2.2  increase  in  B,.  This 
increase  is  associated  with  a  fun¬ 
damental  change  in  the  nature  of 
the  magnetic  material  employed. 

The  output  of  a  tape,  at  recorded 
wavelengths  which  are  long  com¬ 
pared  with  the  thickness  of  the 
magnetic  coating,  is  a  function  of 
the  a-c  bias  field,  the  gap  width  used 
in  the  recording  heads  and  the 


FIG.  3 — Fruquuncy  tmpobm  cuttm,  r«- 
cordud  at  conatani  curruat 
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remanence  of  the  tape.  Other 
factors  remaining  equal,  the  tape 
with  the  highest  remanence  value 
may  be  expected  to  have  the  highest 
output.  At  wavelengths  which  ap¬ 
proach  the  coating  thickness  of  a 
tape  the  remanence  and  coercivity 
influence  the  output,  other  factors 
remaining  fixed.  It  has  generally 
been  assumed  that  higher-coercivity 
material  forms  tape  with  the  better 
relative  high-frequency  response. 

On  the  basis  of  the  B,  and  H, 
values  given  in  Fig.  1,  both  the  low- 
frequency  output  and  the  relative 
high-frequency  response  should  im¬ 
prove  as  remanence  is  increased. 

Bias  Requirements 

If  a  tape  is  recorded  with  a  low- 
frequency  signal  of  fixed  input  and 
the  output  is  studied  as  a  function 
of  the  a-c  bias  current,  an  optimum 
value  of  bias  may  be  selected  for  the 
maximum  low-frequency  ouput.  The 
optimum  bias  for  greatest  high- 
frequency  output  is  somewhat 
lower  than  the  above  value  but 
machine  manufacturers  do  not 
universally  select  a  compromise 
current  between  these  two  settings. 
At  progressively  higher  bias  cur¬ 
rents  than  the  optimum  for  low  fre¬ 
quencies  the  high-frequency  output 
declines  at  a  more  rapid  rate  than 
that  for  the  lows.  However,  at  the 
higher  bias  values  a  gain  in 
uniformity  of  output  is  obtained. 
Some  manufacturers  prefer  the 
uniformity  feature  and  choose  to 
operate  at  high  bias  currents. 

Figure  2  shows  curves  of  low- 
frequency  output  as  a  function  of 
bias  for  the  three  tape  constructions 
under  consideration.  While  No.  Ill 
and  No.  120  tapes  peak  at  nearly 
the  same  bias  current,  type  L  re¬ 
quires  a  considerably  higher  cur¬ 
rent  to  reach  its  maximum. 

Figure  3  illustrates  the  output 
obtained  from  the  three  tapes  as  a 
function  of  frequency  under  un¬ 
equalized  record  and  playback  con¬ 
ditions.  For  comparison  purposes 
the  record  conditions  are  chosen  to 
be  those  of  optimum  bias  as  selected 
from  the  curves  of  Fig.  4.  Constant- 
current  recording  is  used,  with  the 
current  fixed  at  that  required  to 
give  1-percent  3rd  harmonic  dis¬ 
tortion  at  400  cps.  The  playback  was 
measured  using  flat  amplifiers.  The 


tape  speed  during  the  measure¬ 
ments  was  7.6  inches  per  second. 

The  impregnated  type  L  tape  at 
the  lower  frequencies  has  an  output 
about  8  db  lower  than  No.  Ill, 
which  in  turn  is  about  6  db  below 
that  of  No.  120.  At  the  higher 
frequencies,  type  L  output  falls  off 
rapidly  while  the  other  two  tapes 
maintain  essentially  constant  level 
differences  of  6  db. 

The  bias  currents  for  type  L,  No. 
Ill  and  No,  120  tapes  were  chosen 
as  10.5,  8.5  and  7.6  units  on  an 
arbitrary  scale.  While  a  somewhat 
better  ratio  of  high-  to  low-fre¬ 
quency  output  may  be  obtained  by 
a  reduction  of  bias  for  the  type  L 
tape,  this  will  be  had  partially  at 
the  expense  of  low-frequency  out¬ 
put,  as  may  be  seen  in  Fig.  2.  The 
flatter  frequency  response  of  the 
American  when  compared  with  the 
old  German  tapes  may  be  attributed 
to  the  marked  increase  in  coercivity 
of  the  latter  over  type  L  tapes.  The 
small  differences  in  either  H,  or 
Ht,  for  the  two  American  tapes  are 
apparently  insignificant  in  their  in¬ 
fluence  on  the  frequency  response. 

Distortion 

As  magnetic  tapes  approach 
saturation  during  the  recording 
process,  they  also  approach  higher 
distortion  values.  In  a  suitably  ad¬ 
justed  recorder  which  contains 
neither  d-c  components  of  magnet¬ 
ization  nor  equivalent  even-har¬ 
monic  distortion  in  the  bias  field, 
only  odd  harmonic  components  are 
found  in  the  signal  output  and  the 
third-harmonic  distortion  com¬ 
ponent  predominates.  For  sim¬ 
plicity,  the  third  harmonic  may  be 
taken  as  a  good  first  approximation 
to  the  total  harmonic  distortion. 

Figure  4  shows  output  vs  third 
harmonic  distortion  at  400  cps  for 
the  three  tapes.  These  results  were 
taken  at  the  bias  values  and  tape 
speed  used  to  obtain  the  curves  of 
Fig,  3.  Within  the  accuracy  of  the 
determination  the  curves  maintain 
essentially  equal  output  level  differ¬ 
ences  over  the  distortion  range. 
This  shows  that  each  tape  ap¬ 
proaches  saturation  with  approxi¬ 
mately  equal  grace  as  far  as 
distortion  is  concerned. 

While  exhaustive  tests  have  not 
been  made  on  layer-to-layer  trans- 


FIG.  4 — Hannonic  diitortlon,  Bhowing 
■imllarity  of  cunre  ihop*! 


fer  of  signal  for  the  high-output 
tape,  there  appears  to  be  no  essen¬ 
tial  difference  between  the  signal- 
to-print  level  in  the  two  modern 
constructions.  The  time  and  tem¬ 
perature  effects  on  transfer  appear 
identical,  as  do  the  absolute  level 
of  both  the  erased  noise  and  the 
modulation  noise.  Signal  transfer 
is  apparent  more  frequently  in  the 
new  construction  than  it  was  in 
the  case  of  present  standard  tapes. 
This  is  to  be  expected  from  the 
increased  recorded  flux  associated 
with  a  given  distortion. 

The  memory  effect  is  a  descrip¬ 
tive  name  for  the  partial  recovery 
of  level  in  an  erased  recording  when 
it  is  subjected  to  a  bias  field.  All 
oxides  have  this  memory  of  prior 
states  of  magnetization  to  varying 
degrees.  Black  oxides  are  the  worst 
offenders  in  this  respect.  The  de¬ 
gree  of  memory  associated  with  a 
properly  formulated  magnetic  ma¬ 
terial  is  so  small  that  it  can  be 
detected  only  through  the  use  of 
filters  which  pass  the  frequency 
used  in  the  test  and  suppress  the 
major  portion  of  the  masking  noise 
spectrum.  The  new  high-output 
tape  has  no  detectable  memory 
effect  under  normal  conditions. 

The  new  tape  does  not  show  a 
measurable  change  in  erase  current 
requirements  as  a  function  of  the 
time  a  signal  has  remained  re¬ 
corded.  This  increase  with  time  in 
the  difficulty  of  erase  has  been  re¬ 
ported  only  in  the  case  of  certain 
forms  of  Fe,04. 

General  Considerations 

High-output  tape  cannot  be  ex¬ 
pected  to  exhibit  its  inherent  6-db 
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f  FIG.  S — S^nsltiTlty  ploli.  ■bowing  In- 
cr*<M«d  output  oi  n«w  typ* 


higher  output  on  any  recording 
machine  without  machine  altera¬ 
tions.  While  a  portion  of  the  in¬ 
crease  may  be  attributed  to  a  higher 
recording  sensitivity  (where  sensi¬ 
tivity  is  expressed  as  the  ratio  of 
output  to  input),  a  second  portion 
is  due  to  the  fact  that  the  input 
may  be  increased  somewhat  without 
attaining  higher  distortion. 

Figure  5  shows  curves  of  input 
vs  output  for  the  two  modern  tapes 
as  determined  on  a  professional 
type  recorder.  The  bias  values  were 
chosen  as  optimum  for  each  tape. 
It  can  be  seen  that  a  difference  of 
approximately  4  db  in  output  re¬ 
sults  at  any  given  value  of  input. 

Figure  6,  which  shows  curves  of 
input  plotted  as  a  function  of  dis¬ 
tortion,  illustrates  the  fact  that  to 
develop  the  same  degree  of  distor¬ 
tion  in  the  signal  output.  No.  120 
tape  requires  a  somewhat  higher  in¬ 
put  than  No.  111. 

Figures  2,  5  and  6  illustrate  the 
necessity  for  choosing  the  proper 
bias  and  recording  levels  in  order 
that  a  given  piece  of  equipment 
develop  the  full  benefits  of  high- 
output  tape. 

Manufacturing  Problems 

The  coercivity  of  iron  oxides  and 
hence  the  signal  output  may  be 
enhanced  by  including  minor 
percentages  of  impurities  in  the 
oxide  crystals,  introducing  physical 
strains  in  the  crystal  lattice,  and 
choosing  a  cry.stal  habit  which 
exhibits  a  desirable  degree  of  shape 
anisotropy.  All  three  means  are 
deliberately  employed  in  the  manu¬ 
facture  of  oxides  commonly  used  on 


FIG.  6 — Dlalortion  cuttm.  Bbowinq  tbot 
n«w  tap*  will  tab*  higher  Input 


magnetic  tapes  made  in  this 
country. 

In  addition  to  the  increase  in 
output  which  may  be  associated 
with  increased  remanence  of  Ameri¬ 
can  oxides,  the  frequency  response 
is  enhanced,  since  the  ability  of  a 
tape  to  retain  magnetization  for 
very  short  wavelengths  generally 
improves  with  an  increase  in  coer¬ 
civity. 

Backing  Film 

Excellent  cellulose  acetate  film  is 
available  in  this  country  and  has 
been  used  as  the  supporting  back¬ 
ing  for  the  majority  of  tapes.  This 
permits  the  use  of  a  magnetic  coat¬ 
ing  containing  a  high  percentage  of 
oxide,  to  form  a  magnetically  active 
layer  which  in  itself  has  a  relatively 
low  tensile  strength.  It  is  common 
practice  to  formulate  the  coating 
dispersion  with  the  oxide  concen¬ 
tration  of  from  two  to  four  parts  of 
oxide  to  one  part  of  a  resinous 
binder.  This  additional  oxide  load¬ 
ing,  taken  together  with  the  im¬ 
proved  remanence  of  the  oxide, 
accounts  for  the  increase  in  signal 
output  of  present  American  over 
the  early  German  tapes. 

Type  L  tape  was  made  from  a 
calendered  film  and  suffered  from 
the  inherent  difficulty  of  caliper 
variation  associated  with  this 
process.  The  best  commercial  prac¬ 
tice  in  calendering  produces  films 
with  a  thickness  tolerance  of  ±.  10 
percent.  This  represents  a  variation 
in  signal  output  of  ±  1  db,  if 
the  film  is  made  from  a  mag¬ 
netic  dispersion.  This  caliper  dif¬ 
ficulty  is  reflected  in  type  L  tapes 
where  variations  of  ±  1.5  db  from 


roll  to  roll  were  found.  Within  a 
roll  the  output  variations  were 
smaller,  amounting  to  db  i  db. 

Coating  techniques  developed  in 
this  country  are  consistently  pro¬ 
ducing  tapes  which  vary  less  than 
db  within  a  roll  and  which  are 
uniform  from  roll  to  roll  to  within 
±i  db.  This  means  the  coating 
thickness  is  maintained  to  less  than 
±  0.0000125  inch  within  a  roll. 
The  better  uniformity  represents  a 
third  improvement  of  American 
over  early  German  tapes. 

Tape  Speed 

The  German  Magnetophone  re¬ 
corder,  using  type  L  tape,  had  a  fiat 
response  to  10  kc  at  a  tape  speed 
of  30  inches  per  second.  The 
minimum  recorded  wavelength  was, 
therefore,  0.003  inch.  Through  care¬ 
ful  design  of  machines  and  by  the 
use  of  the  improved  American  tapes 
it  is  now  possible  to  obtain  pro¬ 
fessional  type  recordings  with  a 
fiat  response  out  to  15  kc  at  a  tape 
speed  of  only  7.5  inches  per  second. 
This  requires  the  tape  to  maintain 
wavelengths  as  short  as  0.0005 
inch.  The  economy  involved  in  the 
lower  speed  is  obvious.  It  is  doubt¬ 
ful  if  magnetic  recording  of  sound 
would  have  achieved  a  fraction  of 
its  present  popularity  if  the  80- 
inch-per-second  velocity  had  not 
been  reduced.  As  an  example,  satis¬ 
factory  amateur  recordings  may 
now  be  made  at  a  tape  speed  of  1} 
inches  per  second. 

Conclusions 

The  availability  of  a  tape  having 
an  increase  in  output  of  approxi¬ 
mately  6  db  without  deterioration  in 
other  characteristics  should  allow 
additional  latitude  to  designers  of 
magnetic  recording  equipment.  Al¬ 
ternative  ways  in  which  the  addi¬ 
tional  output  may  be  employed  are : 
To  increase  signal-to-noise  level 
in  recording  equipment;  to  use 
narrower  recording  heads  and  re¬ 
corded  tape  tracks  to  obtain  out¬ 
put  comparable  with  old  tapes  at 
a  saving  of  tape  area;  to  reduce 
tape  speed  through  the  use  of 
greater  pre-equalization  of  high 
frequencies  and  a  lower  record  level 
without  .sacrifice  of  band  width  or 
output  level;  to  design  equipment 
having  fewer  electronic  components. 
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A  Helical  Beam  for 


Mounl*d  on  roloy  (owor.  hollcal  boon  con  bo  oaiUy  oriontod  by  twivol  brackott  (shown  in  roar  oiow  on  riqht).  Cooxial  food  finds 

natural  tormination  in  tho  holix  itsoU 


HELICAL  beam  antenna  ca-  By  EDWARD  F.  HARRIS 


A  HELICAL  beam  antenna  ca¬ 
pable  of  meeting  the  most 
rigid  commercial  requirements  in 
the  450-mc  range  has  been  made 
possible  by  recent  advances  in  the 
field  of  fiberglass  moldings.  The 
helical  beam,  with  its  circular  po¬ 
larization,  possesses  added  advan¬ 
tages  of  economy  and  strength,  as 
well  as  high  gain  and  bandwidth. 

The  corner  reflector,  a  simple 
design,  affords  8  to  10  db  gain. 
The  yagi  has  a  slightly  greater 
gain  but  suffers  in  bandwidth  so 
that  ice  and  snow  may  reduce  its 
efficiency  more  than  60  percent. 
Parabolic  antennas  have  high  initial 
cost  and  require  expensive  high- 
strength  towers.  The  helical  beam 
antenna,  now  that  production  has 
been  made  practical,  has  none  of 
these  disadvantages. 

Construction 

A  lGxl6-in.  solid  aluminum  plate 
(Fig.  1)  is  used  for  the  ground 
plate.  Molded  integrally  into  a 
fiberglass  radome-type  cylindrical 
housing,  the  helix  consists  of  a 
length  of  i-in.  copper  braid.  The 
radome  is  molded  with  a  base  flange 
which  bolts  directly  to  the  ground 
plate. 

A  type  N  coaxial  connector 
mounted  at  the  center  of  the  ground 
plate  acts  to  terminate  the  cable 
and  feed  the  helix.  Since  the 


Chief  Engineer 
Hark  Products  Co. 
Chicntfo,  III. 


radome  is  sealed  and  closed  on  its 
far  end  and  the  flange  affords  a  seal 
to  the  aluminum  ground  plate,  the 
entire  configuration  is  weather¬ 
proof.  Swivel  brackets  mounted  on 
the  back  of  the  aluminum  plate 
allow  for  mounting  to  a  tower  leg 
and  for  orienting  the  helical  beam. 

Calculations  of  the  stresses  in¬ 
volved  under  conditions  of  100-mph 


wind  velocity  and  i-in.  radial  ice 
show  that  wind  loading  of  the 
order  of  40  pounds  is  experienced 
on  the  radome  and  the  maximum 
stress  on  the  base  fibers  of  the 
housing  at  the  flange  is  about  250 
psi.  Since  the  material  is  capable 
of  stresses  of  the  order  of  30,000 
psi,  the  safety  factor  is  consider¬ 
able. 

Performance 

Operation  was  checked  in  a  helix- 
to-helix  overall  system,  using  iden- 
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FIG.  1 — Six-turn  14-d*9rM  pitch  helix  of  %-inch  coppor  braid  la  moldod  intoqrolly 
into  cylindor.  Bom  ilongo  of  radomo  bolts  to  aluminum  ground  plots 
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Citizen’s  Radio 

With  high  gain  and  circular  polarization,  the  helical  beam  antenna  offers  good  bandwidth 
and  pattern  properties,  plus  good  stress  and  ice  loading  safety.  Radome  is  sealed  and 
weatherproof.  Helix  designed  at  ^450  me  stays  unidirectional  from  390  me  to  600  me 


tical  receiving  and  transmitting 
helices.  Figure  2  shows  the  meas¬ 
ured  radiation  pattern  of  the  re¬ 
ceiving  helix  under  these  conditions 
of  circular  polarized  transmission. 
Note  the  extremely  smooth  pattern 
and  the  total  lack  of  any  spurious 
lobes.  Since  all  reflected  radiations 
are  of  the  opposite  sense,  the  re¬ 
ceiving  helix  does  not  respond  to 
them  and  the  pattern  measured  is 
more  nearly  the  free  space  wave. 

The  helix  conflguration  is  essen¬ 
tially  broad  band,  a  property  which 
makes  for  non-critical  operation. 
To  investigate  the  pattern  band¬ 
width  a  helix-to-helix  circuit  was 
set  up  and  patterns  taken  from  350 
me  through  750  me.  Figure  3 
shows  the  patterns  as  measured  on 
an  automatic  polar  recorder.  Al¬ 
though  the  design  frequency  is  450 
me,  the  pattern  stays  unidirectional 
from  390  through  600  me.  Opera¬ 
tion  remains  excellent  well  below 
400  me,  so  that  this  unit  will  And 


application  in  government  services 
around  410  me  as  well  as  at  other 
frequencies  throughout  its  range. 

It  is  desirable  to  design  for  such 
a  pattern  as  is  obtained  at  600  me; 


FIQ.  2 — Circular  polarisation  o)  Irons- 
mlssion  os  moasurod  in  a  hoiix-to-hollx 
ovoroll  tyslom 


however  if  this  were  scaled  to  450 
me  the  unit  would  become  too  bulky 
for  good  commercial  design.  Now 
that  a  mechanically  suitable  design 
is  available  its  properties  could  very 
well  be  extended  to  application  in 
the  890-960  me  region  also. 

Multiple  Helices 

Large  increases  in  gain  may  be 
had  by  using  several  helices  arrayed 
on  a  common  ground  plane.  Four 
such  elements  mounted  in  a  square 
will  provide  a  nominal  increase  of  6 
db  over  the  single  radiator  and  the 
assembly  does  not  become  unwieldy. 
A  4-helix  array  at  both  ends  of  the 
circuit  will  increase  system  gain 
on  a  repeater  unit  by  12  db,  and  still 
retain  all  the  advantages  of  circu¬ 
lar  polarization.  Four  of  the  stand¬ 
ard  helical  beam  units  described 
may  be  combined  with  the  neces¬ 
sary  ground-plane  kit  for  such 
service  and  the  feed  remains 
straightforward  and  broad  band. 


FIG.  3 — Potteni  lor  helix  dMigned  at  450  me  ttors  unidlreciioBal  irom  390  to  600  me.  Kali  power  beam  width  at  390  me  ie  S3  degrees,  at 
600  me  ia  39  degrees,  representing  a  very  high-goin  mode  oi  operation 
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Pulse  Generator  Has 


Front  ponol  oi  tho  instrumont  showing  Iho  Torious  controls  ior  rspstitlon  rcrts.  puls* 
width  and  amplituds 


At  the  request  of  the  Zoological 
k  Department  of  the  University 
of  Cape  Town,  a  stimulus  generator 
was  designed  and  constructed  for 
physiological  research.  The  appara¬ 
tus  produces  rectangular  pulses 
with  a  pulse  repetition  rate  variable 
from  one  to  1,000  cps.  The  desired 
frequency  can  be  set  by  turning  of 
coarse  and  fine  frequency  dials. 

Pulse  width  is  variable  from  one 
to  100  milliseconds.  Variation  can 
again  be  obtained  by  setting  two 
dials,  the  dial  settings  being  addi¬ 
tive. 

Pulse  amplitude  is  variable  from 
zero  to  20  volts.  One  dial  is  pro¬ 
vided  for  volts  and  two  dials  for 
millivolts.  The  two  millivolt  dials 
are  also  additive,  when  the  volt 
dial  is  on  zero.  When  the  volt  dial 
is  used,  the  millivolt  dials  are  in¬ 
operative. 

By  setting  the  continuous-dou¬ 
ble  switch.  Fig.  1,  to  continuous, 
a  continuous  series  of  pulses  may 
be  obtained.  On  double,  only  two 
pulses  are  produced  when  setting 
the  pulse  switch  to  release.  The 
circuit  can  be  made  ready  for  the 
next  set  of  double  pulses  by  setting 
this  switch  to  reset. 

Operation  of  the  instrument  may 
be  described  by  referring  to  the 
schematic  diagram  in  Fig.  1.  It 
consists  essentially  of  a  square- 
wave  generator  supplying  pulses  to 
an  output  circuit,  via  a  gating  cir¬ 
cuit  and  three  multivibrators  (V^ 
Vf  and  Vi).  On  continuous  pulses, 
the  gate  is  open  and  all  pulses  pass 


on  to  the  output  of  the  device. 

On  double  pulses,  V,  is  triggered 
by  a  negative  signal  obtained  by 
differentiation  (C,  and  iJ,)  of  the 
first  pulse  following  the  operation 
of  the  release  switch.  Tube  V,  opens 
the  gate  immediately  via  the  buffer 
stage  and  the  next  pulse  from  the 
generator  passes  along  the  direct 
line  through  the  gate  to  the  out¬ 
put  stage.  The  output  pulse  is  also 
applied  to  V,.  Tubes  V,  and  V,  con¬ 
stitute  a  scale-of-two  and  switch 
circuit  which  close  the  gate  via  the 
buffer  stage  after  exactly  two 
pulses  have  passed  to  the  output. 

Gas  triode  Vi  together  with  its 
associated  components  produces  a 
variable-frequency  saw-tooth  wave¬ 
form.  This  signal  is  applied  to  the 
pulse-length  modulator  V,.  A  rec¬ 
tangular  waveform  is  obtained  at 
V,  which  can  be  varied  in  width  by 
the  capacitance  range  of  C„  actu¬ 
ally  consisting  of  19  separate  ca¬ 
pacitors.  The  positive  square  pulses 
are  then  shaped  by  V«  and  applied 
to  a  cathode  follower  Vm.  At  the 
cathode  of  Vu,  square  waves  of  ap¬ 
proximately  30  volts  peak-to-peak 
amplitude  are  developed. 

Continuous  Pulses 

Pulses  produced  by  the  generator 
are  applied  to  the  gate  and  multi¬ 
vibrator  V,  simultaneously.  How¬ 
ever,  Ft  and  F,  remain  inopera¬ 
tive  due  to  the  high  grid  leak  re¬ 
sistor  (lOOK)  with  the  pulse  switch 
open  (reset).  With  switch  S,  set  to 
continuous,  the  suppressor  grid  of 
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gate  tube  Vu  is  at  ground  potential. 
This  tube  conducts  and  the  pulses 
will  pass  on  to  the  first  half  of  Vu. 
The  pulses  are  then  inverted  and 
applied  to  the  output  cathode  fol¬ 
lower,  second  half  of  Fi,.  Amplitude 
of  the  output  signal  is  adjustable  by 
means  of  preset  potentiometer  R,. 
The  attenuators  give  the  required 
amplitude  for  the  output  signal. 

With  Si  open,  the  gate  tube  is  at 
cut-off,  as  its  suppressor  is  at  —96 
volts  because  of  the  current  through 
F^  With  S,  at  release,  F,,  F,  and 
F,  are  all  in  operation.  The  first 
pulse  after  operating  the  release 
switch  will  now  trigger  Fs,  apply¬ 
ing  a  negative  potential  to  the  first 
grid  of  F,.  The  decrease  of  anode 
current  of  F,  makes  the  suppressor 
of  F,o  more  positive  and  the  tube 
again  conducts  and  the  gate  is  open. 

The  next  pul.se  from  the  gener¬ 
ator  now  passes  through  the  gate  to 
the  output.  This  output  signal  is 
also  applied  to  F,.  The  F,  stage, 
which  constitutes  a  scale-of-two  cir¬ 
cuit,  operates  switch  F,  after  ex¬ 
actly  two  pulses  have  passed  on  to 
the  output.  The  switching  multi¬ 
vibrator  F,  applies  a  positive  signal 
to  right-hand  grid  of  F^  which 
causes  this  tube  to  conduct  and  to 
close  the  gate  F,#  by  increasing  its 
suppressor  voltage  again  to  about 
—95  volts. 

A  neon  indicator  Fu  gives  a  vis¬ 
ual  indication  of  the  pulses,  partic¬ 
ularly  at  the  lower  pulse  repetition 
rates. 

Accuracy  of  the  output  attenu- 
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Wide  Control  Range 


Rectangular-shaped  pulses,  either  continuous  or  in  pairs,  are  provided  at  repetition  rates 
from  one  to  1,000  cps.  Pulse  width  is  variable  from  one  to  100  milliseconds  and  am¬ 
plitude  is  variable  from  0  to  20  volts 


ator  is  better  than  five  percent.  The 
pulse-width  and  frequency  settings 
are  only  approximate,  but  as  the 
unit  is  intended  for  use  in  con¬ 
junction  with  an  oscilloscope  and 
photographic  equipment,  external 
time  marks  will  allow  exact  determ¬ 
ination  of  pulse  width  and  fre¬ 
quency. 

The  instrument  described  is  an 


attempt  at  the  construction  of  a 
relatively  inexpensive  but  versatile 
stimulus  generator  which  incor¬ 
porates  most  of  the  necessary  re¬ 
quirements  for  use  in  an  electro- 
physiological  laboratory.  The  num¬ 
ber  of  tubes  is  relatively  small  and 
the  operation  of  the  instrument  is 
comparatively  simple.  The  instru¬ 
ment  was  developed  in  the  Elec¬ 


tronics  Section  of  the  South  African 
National  Physical  Laboratory. 

The  author  wishes  to  acknowl¬ 
edge  the  aid  of  D.  J.  Holshausen 
and  J.  H.  J.  Filter  of  the  Electrical 
Standards  Section. 

This  paper  is  published  by  per¬ 
mission  of  the  South  African  Coun¬ 
cil  for  Scientific  and  Industrial  Re¬ 
search. 


FIG.  1 — Schematic  diofrain  of  tho  roctonqular-pulso  ilinitiliu  gonorotor 
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How  To  Use 

Mechanical  I-F  Filters 
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Mvchanlcal  filler  lakes  less  room  lhan  mosi  4SS-kc  L-C  fillers  ond  gives  superior 
okape  factor  lo  i-f  response  characteristic 


The  mechanical  filter  was 
developed  to  fill  the  need  for 
a  compact  and  permanently-tuned 
bandpass  filter  at  intermediate  fre¬ 
quencies.  The  selectivity  char¬ 
acteristic  is  achieved  by  means  of 
overcoupled  mechanical  resonators 
driven  by  magnetostriction.  Fre¬ 
quency  response  is  characterized  by 
a  nearly  fiat  top  and  steep  skirts 
on  both  sides  of  the  pass  band,  as 
shown  by  Fig.  1. 

Figure  2  shows  the  functional  ele¬ 
ments  of  the  mechanical  filter.  A 
signal  current  is  fed  to  the  input 
coil  at  one  end  causing  the  nickel 
driving  wire,  in  the  center  of  the 
coil,  to  expand  and  contract  due  to 
the  magnetostrictive  effect.  The 
resulting  longitudinal  vibration 
drives  the  first  resonant  disk.  Me¬ 


chanical  vibrations  are  coupled 
through  the  six  disks  by  means  of 
three  wires  acting  as  springs.  At 
the  output  end  of  the  filter,  the 
longitudinal  motion  of  the  nickel 
end  wire  is  transformed  into  an 
electrical  current  by  the  inverse 
magnetostrictive  effect. 

The  construction  details  of  a 
complete  filter  assembly  are  shown 
in  the  photograph.  The  six  center 
disks  comprise  a  mechanical  band¬ 
pass  network,  while  those  at  each 
end  are  untuned  and  function  only 
as  rigid  supports.  Each  supporting 
disk  is  soldered  to  a  brass  tube, 
which  serves  as  a  mounting  and 
shield  for  the  driving  coil.  Wire 
leads  from  the  coils  are  soldered  to 
hermetically  sealed  feed-through 
terminals  in  the  base  plate,  and 


small  mica  capacitors  are  connected 
across  these  coils  to  provide  low-Q 
resonant  circuits  at  each  end  of  the 
filter. 

The  complete  assembly  is 
mounted  and  sealed  in  a  brass  case  1 
inch  high,  11  inch  wide,  and  211 
inches  long.  In  application,  the 
filter  is  connected  directly  to  the 
plate  and  grid  circuits  of  tubes. 

C  haracieristics 

Magnetostrictively-driven  me¬ 
chanical  filters  have  several  ad¬ 
vantages  over  their  electrical  equiv¬ 
alents.  In  the  region  from  100  to 
500  kc,  the  mechanical  elements 
used  are  extremely  small  and  it  is 
possible  to  construct  filters  having 
better  selectivity  characteristics 
than  the  best  of  conventional  i-f 
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Rugged  fix-tuned  interstage  coupling  units  provide  steep-skirt  selectivity  for  intermediate- 
frequency  amplifiers  used  in  communications  receivers,  and  in  ssb  transmitters  for 
eliminating  undesired  sideband  from  low-frequency  dsb  signal 


systems  in  less  than  the  space  re¬ 
quired  by  a  single  i-f  transformer. 

Since  mechanical  elements  with 
Q’s  of  2,000  and  over  are  easily  ob¬ 
tainable,  it  is  possible  to  construct 
filters  of  extremely  narrow  band¬ 
width  with  characteristics  follow¬ 
ing  the  theory  for  lossless  elements. 
This  allows  filter  designs  which  are 
unattainable  with  electrical  ele¬ 
ments  because  of  their  relatively 
high  losses. 

A  third  advantage,  that  is  not 
immediately  apparent,  lies  in  the 
permanence  of  the  tuning  adjust¬ 
ments.  Once  the  various  mechan¬ 
ical  elements  have  been  constructed, 
the  filter  frequency  characteristics 
are  permanent  and  no  subsequent 
trimming  is  required  or  is  possible. 
While  this  makes  the  initial  design 
difficult  in  many  ways,  it  removes 
the  usual  difficulties  with  malfunc¬ 
tioning  of  equipment  due  to  im¬ 
proper  trimmer  adjustment,  coil 
aging,  humidity  and  other  detuning 
effects.  The  latter  may  eventually 
become  the  most  important  charac¬ 
teristic  since  it  has  the  effect  of  re¬ 
ducing  servicing  complexity  of  al¬ 
ready  overly  complex  electronic 
equipment. 

Filter  Elements 

The  mechanical  filter  bandpass 
system  is  composed  of  metal  disks 
and  wires.  The  disks  function  as 
high-Q  resonators,  while  the  wires 
provide  coupling  between  disks  and 
function  as  magnetostrictive  trans¬ 
ducers  at  the  terminations  of  the 
filter. 

Two  normal  vibration  modes  of 
a  single  disk  are  illustrated  in  the 
photographs.  The  mode  with  two 
rings  has  been  selected  for  most  of 
the  filter  work,  while  the  other  is  a 


Lycopodium  powdor  thowa  doairod 
mod*  uaed  in  mochanlcol  iUlor 


Spurioua  mod*  oppoora  cloM  la  fra* 
quoncy  to  doairod  modo 


FIG.  1 — Froquoacy  roapoaao  oi  ‘  throo 
diiioroat  mochoalcal  iUtor  doalqaa  do- 
acribod  la  toxt 


spurious  mode  appearing  relatively 
close  in  frequency  to  the  desired 
mode. 

The  patterns  shown  were  ob¬ 
tained  by  burnishing  the  surface 
of  a  disk  and  sprinkling  it  with 
lycopodium  powder.  The  disk  is 
driven  with  a  nickel  wire  excited  by 
magnetostriction.  The  resulting 
vibration  caused  particles  to  collect 
at  the  nodes ;  thus  the  pattern 
showing  two  rings  indicates  that 
the  disk  in  vibrating  with  two  nodal 
rings  and  with  both  the  center  and 
the  outside  edge  moving  at  high 
velocity.  Similarly,  the  other  pat¬ 
tern  shows  a  mode  involving  one 
nodal  ring  and  crossed  nodal  lines. 

An  analysis  of  the  vibration  of  a 
circular  plate  shows  that  an  infinite 
set  of  different  vibration  modes  ex¬ 
ists.  These  are  in  general  not 
harmonically  related  but  frequently 
two  will  appear  rather  close  to¬ 
gether  in  frequency'.  The  major 
problems  in  the  design  of  this  type 
of  resonator  are  first,  the  selection 
of  a  desirable  mode  of  vibration, 
that  is,  one  well  separated  from  all 
others,  and  second,  the  selection  of 
a  thickness-to-diameter  ratio  such 
that  spurious  modes  are  still 
further  removed.  Analysis  of  thin 
plates  shows  that  the  frequency  of 
the  two-ring  mode  varies  inversely 
as  the  square  of  the  diameter  and 
directly  as  the  thickness.  It  has 
been  found  experimentally  that  this 
relation  holds  approximately  for  the 
relatively  thick  disk  used. 

In  the  mechanical  filter  assembly, 
the  disk  resonator  functions  as  an 
essentially  lossless  element.  The 
material  selected  for  disks  is  a 
nickel-iron  alloy  with  high  Q  and 
zero  thermoelastic  coefficient.  The 
high  Q  of  a  disk  is  illustrated  by  the 


ELECTtONICS  — AtarcA,  1953 


139 


4 


ipiki 

WU'fifwA 


OHiViNG  COl- 


<15515 


BlASiNO  MAGNET 
da  DRIVING  WIRE 


COUPLING  WIRES 


BIASING  MAGNET 


Disk  resonator 


FIG.  2 — Componrata  oi  ■Ix-disk  in*> 
chemical  filter 


Electrical  analogue,  simplified 


BIASING  MAGNET 


DRIVING  COS. 


'  I  WIVING  WIRE 

DISK  RESONATORS'  ^toUPLING  WIRES 
Es  Cj  Lj  Cj  L|  C,  LsC«iiS  C.  Es  Cs 


|waaHB|gH 

^^11^91  SI  S^E 


455  20 

FPEOUENCV  IN  KC 


electrical  analogue,  simplified 
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analogue 


FIG.  7 — Mechanical  filter  overload 

characteristic  at  455  kc 


resonance  curve  of  Fig.  3.  This 
curve  has  a  center  frequency  of 
465.2  kc  and  a  half-power  band¬ 
width  of  44  cycles.  The  value  of  Q 
calculated  from  the  fractional  band¬ 
width  is  10,400. 

Mechanical  coupling  in  the  filter 
is  provided  by  three  nickel  wires 
welded  to  the  peripheries  of  disk 
resonators.  These  wires  function 
as  springs  connected  between  disks. 
Nickel  was  selected  for  use  in  coup¬ 
ling  elements  since  it  gives  the  de¬ 
sired  degree  of  coupling  with  a  con¬ 
venient  wire  size  and  is  easily 
welded  to  the  disks.  The  relatively 
low  Q  of  nickel  is  not  a  serious 
detriment  since  losses  in  the  coup¬ 
ling  elements  have  a  small  effect 
compared  with  losses  in  disk  reso¬ 
nators. 

Commercially  pure  nickel  wire 
has  been  found  to  be  an  excellent 
transducer  material  for  use  at  the 
filter  terminations.  It  has  an  in¬ 
herent  Q  of  the  order  of  60,  con¬ 
trollable  by  heat  treatment  and 
magnetization.  Many  steel  alloys 
have  magnetostrictive  properties. 


but  in  general  they  have  rather 
high  effective  Q’s.  This  makes 
them  undesirable  as  transducers 
since  added  frictional  losses  are  re¬ 
quired  for  proper  matching  of  the 
filter.  Transmission  losses  using 
nickel  transducers  depend  on  the 
nature  of  the  driving  coils.  These 
coils  may  be  constructed  for  reso¬ 
nant  electrical  impedances  that 
vary  from  a  few  hundred  ohms  to 
50,000  ohms  or  higher.  The  higher 
impedance  coils  result  in  somewhat 
greater  transmission  losses  because 
of  the  lower  concentration  of  flux 
in  the  driving  wires.  Optimum 
magnetic  biasing  fields  exist  for 
the  transducers,  but  are  quite 
broad.  The  location  of  the  opti¬ 
mum  can  be  obtained  by  differentia¬ 
tion  of  published  curves  on  the  rela¬ 
tive  length  versus  field  strength  for 
nickel. 

Analysis  and  Design 

In  analyzing  the  mechanical  fil¬ 
ter,  it  has  been  found  convenient  to 
use  an  electrical  analogue  for  the 
mechanical  vibrating  system.  The 


electrical  circuit  is  obtained  by 
using  the  mechanical-electrical  ana¬ 
logy,  where  velocity  is  equivalent 
to  current  and  force  is  equivalent  to 
voltage.  Also,  damping  is  equiva¬ 
lent  to  resistance,  mass  to  induct¬ 
ance,  and  stiffness  to  elastance.  In 
the  following  paragraphs  some  con¬ 
siderations  involved  in  filter  analy¬ 
sis  and  design  are  discussed  for  a 
single-disk  filter  and  for  a  multi¬ 
disk  filter. 

A  single-disk  mechanical  filter 
and  its  electrical  analogue  are 
shown  in  Fig.  4.  The  driving  wires 
at  each  end  of  the  filter  are  tuned 
to  antiresonance  and  correspond  to 
two  parallel  tuned  circuits  in  the 
electrical  analogue.  The  disk  reso¬ 
nator  is  equivalent  to  a  series 
resonant  circuit  joining  the  two 
parallel  resonant  circuits.  Energy 
loss  and  transfers  in  the  end  ele¬ 
ments  are  represented  by  resist¬ 
ances  in  the  parallel  circuits.  The 
Q  of  these  parallel  circuits  is  suffi¬ 
ciently  low  so  that,  in  the  frequency 
range  of  the  filter,  they  may  be 
represented  by  the  resistors  R,.  If 
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the  output  current  of  the  electrical 
analogue  is  measured  with  a  con* 
stant  current  source  applied  to  the 
input,  a  single  resonant  peak  is 
obtained. 

The  fractional  bandwidth  of  the 
peak  is  determined  by  the  ratio 
of  the  terminating  impedance 
to  the  series  resonant  impedance. 
Similarly  in  the  mechanical  filter 
(A///,  =  2i?,/(o„L,),  bandwidth  is 
determined  by  the  ratio  of  the  im¬ 
pedance  of  the  terminating  wires  to 
the  disk  impedance.  Here,  mechan¬ 
ical  impedance  is  defined  as  the 
ratio  of  force  to  velocity. 

The  bandwidth  of  single-disk 
filters  can  be  adjusted  by  varying 
the  radial  position  of  the  transducer 
wires  on  the  disk.  Observation  of 
the  vibration  pattern  indicates  that 
high  velocities  exist  at  the  center  of 
the  disk  with  a  zero  velocity  region 
occurring  at  the  first  nodal  ring. 
Therefore,  the  bandwidth  of  a 
single-disk  filter  using  specified 
disks  and  end  wires  will  be  a  maxi¬ 
mum  with  the  wire  attached  at  the 
center  and  will ,  decrease  towards 
zero  as  the  wire  is  moved  out 
towards  the  first  nodal  ring. 

A  second  method  of  adjusting 
bandwidth  is  to  vary  the  cross-sec¬ 
tional  area  of  the  end  wires.  The 
vibration  equations  of  this  wire  or 
rod  are  analogous  to  those  for  an 
electrical  transmission  line  with 
velocity  taking  the  place  of  current 
and  force  that  of  voltage.  The 
equations  indicate  that  the  char¬ 
acteristic  impedance  varies  directly 
as  the  cross-sectional  area  of  the 
rod  and,  therefore,  that  the  anti- 
re.sonant  impedance  of  a  length  of 
line  some  odd  multiple  of  i  wave¬ 
length  varies  directly  as  the  area. 

Figure  5  shows  a  six-di.sk  filter 
and  its  electrical  analogue.  As  in 
the  case  of  the  single-disk  filter,  end 
wires  are  equivalent  to  parallel 
resonant  circuits,  and  disks  to 
series  resonant  elements.  One  new 
element  has  been  added  in  the  form 
of  bottom  capacitance  coupling. 
These  capacitors  are  the  electrical 
analogues  for  coupling  wires  less 
than  i  wavelength  long,  welded 
in  place  between  successive  disks. 
The  portion  of  the  wires  between 
disks  represents  the  mechanical 
equivalent  of  a  short  transmis¬ 
sion  line,  or  a  capacitance.  In  de¬ 
signing  filters  with  two  or  more 


disks,  the  cross-sectional  areas  of 
both  driving  wires  and  coupling 
wires  are  adjusted  to  control  band¬ 
width. 

The  calculated  frequency  re¬ 
sponse  of  the  electrical  circuit  is 
compared  with  the  measured  re¬ 
sponse  of  a  mechanical  filter  in  Fig. 
6.  The  curves  correspond  very 
closely  except  near  the  edges  of  the 
pass  band,  where  the  measured  re¬ 
sponse  is  less  than  the  calculated 
value  due  to  losses  in  resonators  and 
coupling  elements. 

Performance 

The  performance  characteristics 
of  a  six-disk  mechanical  filter  are 
summarized  in  Table  1.  This  filter 


has  been  designed  to  have  a  6-db 
bandwidth  of  3.10  kc  with  a  center 
frequency  of  456  kc.  The  peak-to- 
valley  ratio  in  the  pass  band  is  less 
than  3  db.  The  shape  factor  of  the 
filter  response  is  defined  as  the  ratio 
of  bandwidth  measured  60  db  below 
the  highest  peak  to  bandwidth  at 
6-db  attenuation.  The  present  filter 
has  a  shape  factor  of  le.ss  than  2.26 
to  1.  Improvements  approaching  a 
2  to  1  shape  factor  should  be  ob¬ 
tainable  by  further  refinement  of 
the  design.  The  low  value  of  shape 
factor  achieved  with  mechanical 
filters  permits  unusually  high  rejec¬ 
tion  of  adjacent  channel  signals  in 
communications  receivers. 

Transmission  loss  measured  on 
present  filters  is  less  than  26  db. 
Design  improvements  on  future 
models  will  permit  tighter  coupling 
between  filter  driving  wires  and 


coils,  with  a  resulting  transmission 
loss  of  16  db  or  less.  This  loss  can 
be  offset  easily  by  one  stage  of 
amplification. 

The  overload  input  voltage  level, 
listed  in  the  table,  is  the  value  of 
input  voltage  at  which  the  filter 
.saturates.  The  effect  of  saturation 
is  illustrated  in  Fig.  7.  This  curve 
shows  the  filter  output  voltage 
measured  as  a  function  of  input 
voltage  at  466  kc.  The  curve  is 
nearly  linear  from  0  to  10  volts, 
while  the  knee  occurs  at  approxi¬ 
mately  15  volts.  To  determine  the 
effect  of  overload  on  frequency  re¬ 
sponse,  the  output  voltage  was 
measured  as  a  function  of  fre¬ 
quency  with  input  voltages  ranging 


from  0.5  to  300  volts  rms.  No  change 
was  observed  in  the  response  at 
these  levels.  These  measurements 
indicate  that  the  mechanical  filter 
will  be  suitable  for  use  in  receiver 
i-f  strips  and  similar  low-level 
applications. 

Spurious  Responses 

The  spurious  responses  occurring 
in  the  frequency  range  of  a  filter 
are  plotted  in  Fig.  8.  The  major 
peaks  are  a  result  of  disk  vibration 
modes  other  than  the  two-ring  mode 
di8cus.sed  above.  Normal  vibration 
patterns  are  illustrated  on  the  top 
of  the  graph  at  their  respective  fre¬ 
quencies.  The  rings  and  diameters 
indicate  positions  of  nulls  in  the 
vibration  pattern.  A  provision  has 
been  made  in  this  filter  design  to 
reduce  the  spurious  amplitudes  by 
drilling  a  hole  in  the  center  of  each 


FIG.  8 — Spurlou*  rMponac  of  mochonlcal  flllor.  Dliforonl  modM  ar*  Indicalod  In 

drclM 
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end  disk.  This  has  the  effect  of  re¬ 
ducing  the  frequencies  of  the  three 
spurious  modes  shown  in  Fig.  8, 
with  a  consequent  decrease  of  about 
20  db  in  the  amplitude  of  undesired 
filter  responses.  Also,  the  hole 
drilled  in  each  end  disk  reduces  the 
mechanical  disk  impedance  to  about 
half  the  original  value,  thereby  pro¬ 
viding  half-section  terminations  for 
the  filter  and  decreasing  the  peak- 
to-valley  ratio  in  the  pass  band. 

The  delay  characteristic  of  a 
mechanical  filter  is  shown  in  Fig.  9, 
together  with  amplitude  response. 
The  time  delay  varies  from  i  milli¬ 
second  to  1  millisecond  in  the  pass 
band.  Two  large  peaks  occur  near 
the  edges  of  the  band  and  a  small 
peak  near  the  center.  The  dis- 
symetry  of  the  characteristic  is 
caused  by  a  slight  mistuning  of 
filter  elements. 

Service  Tests 


FIG.  9 — AmpUlud*  mpons*  and  delay 
tfme  oi  a  alx-dUk  mechanical  filter 


ments  when  provided  with  suitable 
temperature  compensation. 

Experimental  filters  with  band- 
widths  ranging  from  800  cycles  to  8 
kc  have  been  construced  at  465  kc 
and  it  has  been  found  that,  as  ex¬ 
pected,  essentially  scaled  reproduc¬ 
tions  of  the  curves  of  Fig.  1  are 
obtained  regardless  of  bandwith 
when  the  same  number  of  resonant 
elements  are  used.  The  parameters 
limiting  the  bandwidth  range  for 
the  present  design  are  the  practical 
limits  on  the  size  of  coupling  and 
driving  wires  on  the  narrow  end  of 
the  scale  and  the  limits  on  achiev¬ 
able  bandwidths  of  terminating 
wires  in  the  wide-band  direction. 

It  is  believed  that  a  reasonable 
range  of  center  frequencies  lies  be¬ 
tween  100  kc  and  1  me.  The  limi¬ 
tation  on  the  lower  end  lies  largely 
in  the  size  of  the  elements  and  on 
the  high  end  in  the  precision  re¬ 
quired  for  very  small  elements. 


Tests  have  been  made  to  deter¬ 
mine  the  filter  operating  character¬ 
istics  under  a  variety  of  service 
conditions.  Since  no  trimming  ad¬ 
justments  are  required,  the  case  is 
hermetically  sealed,  and  no  difficulty 
is  expected  due  to  high  humidity. 
The  effects  of  temperature  varia¬ 
tion  are  illustrated  in  Fig.  10.  The 
major  change  is  an  increase  in 
peak-to-valley  ratio  at  temperature 
extremes,  as  a  result  of  the  detun¬ 
ing  of  filter  end  wires.  The  ratio 
approaches  a  maximum  of  6  db  at 
—80  C  and  80  C.  The  frequency  of 
peaks  on  the  response  curve  shifted 
a  negligible  amount. 

To  determine  the  effects  of  vibra¬ 
tion,  a  filter  was  subjected  to  the 
vibration  test  in  the  Army-Navy 
Specification,  AN-E-19.  During  the 
test,  a  465-kc  carrier  was  fed 
through  the  filter  to  a  low  frequency 
receiver.  This  permitted  the  detec¬ 
tion  of  any  modulation  resulting 
from  vibration.  No  mechanical 
resonances  were  observed  and  no 
modulation  was  detected  in  the 
range  from  10  cps  to  66  cps.  Re¬ 
sponse  curves  measured  before  and 
after  each  test  indicated  that  the 
filter  had  suffered  no  damage. 

The  service  tests  described  above 
indicate  that  mechanical  filters  will 
be  satisfactory  for  most  commercial 
applications.  It  is  expected  that 
they  will  satisfy  military  requlre- 


Toble  I — 

Porformonce  Characteristics  of 
Six-Disk  Mechanical  I-F  Filter 


Operating  Frequency  455  kc 
Bandwidth  at  6  db  3.10  kcd:0.25  kc 
Peak-to-Valley  Ratio  Leas  than  3  db 
Shape  Factor  Less  than  2.25 

(6  db  to  60  db) 

Transmission  Lose  Lees  than  26  db 
Overload  Input  Volt-  15  volts 
age  Level 

Operating  Tempera-  —  30  C  to  80  C 
ture  Range 

Vibration — Satishes  the  Requirements  of 
Army-Navy  Speci6cation  AN-E-19 
Case  Siae  1'  X  H'  X 

2H' 

Input  and  Output  6,500  ohms 
Impedance 


FIG.  ID — CurvM  show  temparatur*  da- 
pandanca  of  machanical  iUtara 


Applications 

Filters  of  various  bandwidths 
have  been  installed  on  an  experi¬ 
mental  basis  in  the  i-f  systems  of 
several  communication  receivers  by 
replacing  the  first  i-f  transformer 
following  the  mixer  by  the  filter 
and  substituting  broad-band  cir¬ 
cuits  for  the  subsequent  i-f  trans¬ 
formers. 

The  3.10-kc  bandwidth  filter  was 
found  to  be  useful  for  ssb  reception 
of  a-m  signals,  allowing  a  choice  of 
sidebands  and  consequent  reduction 
of  interference.  From  the  curve  of 
Fig.  1,  it  is  observed  that,  with  the 
carrier  placed  at  453.5  kc,  signals  at 
453.0  will  be  rejected  by  20  db.  At 
452.5  they  are  down  36  db,  thus  al¬ 
lowing  fairly  complete  rejection  of 
the  unwanted  sideband. 

A  second  application  lies  in  the 
field  of  ssb  generation.  Assuming 
a  lower  limit  of  400  cycles  in  the 
modulating  spectrum,  carrier  sup¬ 
pression  would  be  17  db  and  the 
lowest  frequency  component  of  the 
other  sideband  down  29  db,  with 
the  higher  frequency  components 
suppressed  still  further.  These 
figures  are  for  a  single  unit  and  two 
cascaded  units  would  provide  appre¬ 
ciable  improvement. 

Reference 

(1)  Mary  D.  TValler,  Vibration  of  Free 
Plates,  Proc.  Roy.  Soc.,  211,  p  266. 
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Recording  Photometer 
Provides  Log  Response 


Instrument  provides  continuous  measurement  from  10~*  to  10^  microlamberts.  Intensity 
recordings  are  made  on  recording  milliammeter.  Two-tube  circuit  corrects  high-intensity 
response  without  range  switching.  Phototube  is  protected  from  injury 


Light  measurements  over  a  wide 
Iranere  of  intensities  require  an 
instrument  that  can  be  varied  to 
suit  the  particular  level  at  which 
the  measurement  is  to  be  made. 
Phototube  photometers  that  use  a 
manually-operated  switch  present  a 
disadvantage  if  many  positions  are 
needed  to  cover  the  required  range. 

Feedback  circuits  have  been  em¬ 
ployed  in  photometers  using  multi¬ 
plier  phototubes.^  However,  cer¬ 
tain  design  features  have  limited 
their  use  in  direct  measurements  in 
wide-range  problems  such  as  time 
versus  brightness  measurements  on 
phosphorescent  materials,  monitor¬ 
ing  light  sources  and  experiments 
wherein  an  extreme  brightness 
range  is  encountered. 

For  many  purposes  it  is  desirable 
to  have  a  true  logarithmic  response 
over  an  intensity  range  of  lO**  to  1 
or  greater.  However,  scale  com¬ 
pression  can  reach  a  point  where 
accurate  readings  are  difficult  and 
instrument  stability  is  affected  by 
forcing  the  dynode  voltage  of  the 
multiplier  phototubes  to  values 
for  which  the  tubes  were  never 
designed. 

The  photometer  to  be  described 
has  a  true  logarithmic  scale  cover¬ 
ing  six  cycles,  which  is  adequate  for 
most  work  from  very  low  to  medium 
light  intensities.  By  addition  of 
neutral  filters,  the  photometer  may 
be  used  from  medium  to  very  high 
intensities  without  appreciable 
fatigue  of  the  multiplier  phototube. 
The  additional  convenience  of  re- 


By  W.  S.  PLYMALE*  JR. 

Photometry  Branch,  Optics  Division 
Naval  Research  Laboratory 
Washington,  D.  C. 


cording  fluctuations  on  a  strip-chart 
recorder  makes  the  instrument  val¬ 
uable  in  either  experimental  or  con¬ 
trol  work.  For  example,  much  time 
can  be  saved  in  decay  measure¬ 
ments  of  phosphors  having  rela¬ 
tively  long  glow  periods. 

Photometer  Circuit 

A  schematic  diagram  of  the  com¬ 
plete  circuit  is  given  in  Fig.  1.  The 
dynode  supply  is  a  voltage  doubler 


using  an  ordinary  power  trans¬ 
former  with  resistors  inserted  in 
the  816  filament  leads  so  that  both 
spare  windings  may  be  used.  A 
full-wave  power  supply  furnishes 
voltage  for  the  bucking  and  com¬ 
pensating  circuits.  A  voltage  di¬ 
vider  across  the  filter  output  con¬ 
sists  of  an  OA3  and  OD3  that  also 
serve  as  voltage  regulators. 

The  807  control  tube  for  the 
dynode  voltage  regulator  has  its 
grid  coupled  to  the  output  of  the 
type  1P21  or  1P22  multiplier  photo¬ 
tube.  Total  dynode  voltage  for  an 
average  phototube  may  vary  from 
175  to  nearly  1,100  volts  under  oper¬ 
ating  conditions.  An  OA3  in  the 
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6AG7 


470K- 


FIG.  1 — Schsmotlc  diagram  ahowt  compUt*  photomatar  circuit 


With  the  feedback  circuit  con¬ 
nected  to  the  circuit  of  Fig.  3,  the 
voltage  curve  from  darkness  to  di¬ 
rect  measurement  of  a  screen 
brightness  of  0.5  microlambert, 
(Fig.  4)  was  found  essentially 
linear  for  phototubes  having  high 
saturation  characteristics.  This 
gave  linearity  for  a  range  some¬ 
what  less  than  1,000  to  1  and  it  was 
found  necessary  to  add  a  correcting 
circuit  to  compensate  for  nonlinear¬ 
ity  at  low  dynode  voltages. 

Two  6AG7’s  were  inserted  in  the 
circuit  in  such  a  way  that  they 
would  automatically  become  opera¬ 
tive  as  the  dynode  voltage  became 
less  negative.  By  proper  adjust¬ 
ment  of  grid  potentiometers  P,  and 


cathode  circuit  of  the  807  is  held 
in  operation  through  R,  from  the 
positive  terminal  of  the  full-wave 
power  supply.  This  tube  fixes  the 
anode  voltage  on  the  multiplier 
phototube  at  slightly  less  than  75 
volts  when  only  dark  current  is 
flowing  through  load  resistor  R,. 
As  the  phototube  anode  current  in¬ 
creases,  there  is  a  reduction  of 
several  volts  from  this  value  but 
anode  characteristics  of  the  1P21 
and  1P22  tubes  show  that  operation 
somewhat  below  75  volts  is  permis¬ 
sible. 

Circuit  Design 

The  network  containing  the  strip- 
chart  recorder  is  presented  in  rudi¬ 


mentary  form  in  Fig.  2,  where  E,  = 
voltage  across  dynodes,  Et  =  buck¬ 
ing  potential,  E,  =  compensating 
potential,  P,  =  dynode  input  resist¬ 
ance,  R,  and  R,  are  dropping  re¬ 
sistors. 

For  full  deflection  of  the  re¬ 
corder:  E,  =  150  volts  (approxi¬ 
mately),  E,  —  75  volts,  7  =  1  ma 
and  IR  =  1.4  volts. 

For  no  deflection  (null  balance)  : 
E,  =  820  volts  (approximately), 
E,  =  75  volts,  7  =  0  and  IR  =  0. 

With  a  value  of  83,000  ohms  as¬ 
signed  to  72,  and  an  arbitrary  value 
of  4.4  volts  given  to  Et,  it  was  found 
possible  to  effect  a  solution  whereby 
72,  =  330,000  ohms  and  72,  =  1,220 
ohms. 

From  these  values  a  tentative  cir¬ 
cuit  was  set  up  and  minor  adjust¬ 
ments  made  until  reasonably  good 
meter  performance  was  noted  as 
the  dynode  voltage  was  varied  from 
about  150  to  approximately  1,000 
volts.  The  final  circuit  is  shown  in 
Fig.  3  where  the  voltage  £■»  is  sup¬ 
plied  by  an  772  drop  from  the  OD3 
with  suitable  divider  resistors.  For 
additional  control  and  final  balanc¬ 
ing,  several  small  rheostats  were 
added  to  the  basic  circuit.  These 
are  shown  in  Fig.  1. 
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FIG.  2 — RudimanlOTT  null-baloac*  cir> 
cult 
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P„  any  two  pointa  aloofir  the  curve 
could  bp  chosen  and  the  instrument 
corrected  at  these  points.  In  Fig.  5 
is  shown  the  basic  circuit  for  such  a 
corrector  tube.  As  each  tube  con¬ 
ducts  a  certain  amount  of  cathode 
current  is  introduced  in  the  circuit 
causing  an  increase  in  positive  volt¬ 
age  £■».  The  magnitude  of  current 
in  each  tube  is  controlled  by  rheo¬ 
stats  Pi  and  P,  shown  in  Fig.  1. 

Adiustment  and  Operation 

The  problem  of  getting  a  light 
source  of  sufficiently  wide  range  is 
the  most  difficult  part  of  calibration. 
A  long  optical  bench  with  a  set  of 
neutral  filters  may  be  used  and  two 
or  three  small  lamps  with  fixed 
levels  of  brightness  can  be  of  value 
in  checking  the  calibration.  The 
instrument  can  ordinarily  be  oper¬ 
ated  to  low  intensities  and  dark-cur¬ 
rent  fluctuations  in  the  multiplier 
phototube  may  be  observed  on  the 
recorder  chart. 

Zero-trace  adjustments  are  made 
-with  the  phototube  shutter  closed. 
Potentiometers  P,  and  P,  are  turned 
fully  counterclockwise;  all  other 
controls  are  set  near  midpoint;  and 
switch  Si  is  open.  Rheostats  P.  and 
P,  control  the  balancing  circuits; 
P,  is  adjusted  so  that  the  recorder 
trace  can  easily  be  set  to  zero  by  P,. 
If  this  is  impossible,  the  multiplier 
phototube  has  an  exceptionally  high 
dark  current  and  may  not  be  satis¬ 
factory. 

It  is  best  to  run  a  tentative  cali¬ 
bration  on  the  instrument  before 
adjusting  shunt  rheostat  P,  or  cut¬ 
ting  in  the  6AG7  corrector  tubes. 
When  a  brightness  vs  deflection 
curve  is  plotted  on  semilog  paper, 
the  plot  will  be  essentially  straight 
over  nearly  three  cycles  with  a 
curvature  at  about  half  scale.  In 
this  region,  P,  is  effective  and  the 
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FIG.  3 — Null-bolanc*  drcuU  uslnq  cal- 
culatsd  ToIiM* 


deflection  may  be  adjusted  to  some 
de.sired  value.  This  is  illustrated 
as  point  A  on  the  graph  of  Fig.  6. 

If  the  instrument  is  allowed  to  go 
without  correction  to  higher  bright¬ 
ness  values,  the  line  in  Fig.  6  will 
tend  to  curve  upwards  from  point 
A.  When  S,  is  closed  and  P,  in  the 
grid  circuit  of  the  first  6AG7  ad¬ 
justed,  the  curve  can  be  pulled  into 
a  straight  line  up  to  a  point  B  on 
the  graph.  This  may  require  reset¬ 
ting  cathode  rheostat  P,  to  produce 
proper  deflection  on  the  recorder 


FIG.  4 — Dynod*  ▼oItaq«-Uqhl  ialcnslty 
characteristic  ior  phototube 


FIG.  5 — Basic  correctinq  circuit  ior  hiqh- 
inlensity  response 


but  an  appreciable  change  in  deflec¬ 
tion  should  be  noticed  while  adjust¬ 
ing  either  P,  or  P^  Potentiometer 
P,  is  used  chiefly  to  vary  the  point 
of  cut-in  for  the  6AG7  while  P,  con¬ 
trols  the  magnitude  of  correcting 
current  added  to  the  network. 

When  higher  brightness  values 
are  reached,  the  upper  portion  of 
the  curve  can  be  straightened  by 


FIG.  6 — Photomstsr  calibration  currs 
showinq  corrsetion  points.  Brokra  curro 
holds  whsn  iUtsr  is  usod 


setting  P,  and  P,  controlling  the 
second  6AG7.  The  effects  of  both 
corrector  tubes  may  be  varied  some¬ 
what  by  Pi,  which  is  introduced  to 
compensate  for  variation  in  current 
characteristics  of  multiplier  photo¬ 
tubes. 

Sensitirity  and  StabiUty 

Tests  show  that  the  photometer 
holds  calibration  remarkably  well 
and  the  performance  of  the  whole 
circuit  is  limited  only  by  the  stabil¬ 
ity  of  the  phototube.  Noise  effects 
in  a  multiplier  tube,  ordinarily  very 
noticeable  in  linear  photometers, 
are  not  as  pronounced  in  a  feedback 
circuit.  Most  effects  noticed  are 
due  to  phototube  fatigue  and  the 
fact  that  normal  dark  current 
changes  slightly  after  the  tube  is 
subjected  to  appreciable  light. 
Fatigue  effects  tend,  however,  to  be 
minimized  by  the  fact  that  total 
dynode  voltage  is  automatically  re¬ 
duced  when  the  phototube  is  ex¬ 
posed  to  light. 

When  used  with  a  strip-chart 
recorder,  response  of  the  instru¬ 
ment  is  limited  to  0.6  sec.  Never¬ 
theless,  with  suitable  designing  and 
use  of  a  synchroscope,  it  should  be 
possible  to  record  light  flashes  of 
only  a  few  microseconds  duration. 

Reference 

(DM.  H.  Sweet,  Locarlthmic  Pho- 
tometer,  ELBcniONics,  p  lOS,  Nov.  1941. 
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Television  Receiver 


FIG.  1 — Averaq*  aqc  circuit  (A)  and  pre-war  peak  aqc  circuit  (C)  with  qrophi  oi 
inetontaneoue  voltaqes 


By  EDWARD  S.  WHITE 

Aaaiatant  Chief  Engineer 
Advanced  Development  Lab. 
CB8-Columbia  Inc. 
Brooklyn,  N.  Y. 


The  choice  of  the  ajfc  system 
installed  in  a  tv  receiver  is 
often  a  compromise  between  coat 
and  the  importance  of  particular 
operational  features.  It  does  not 
necessarily  follow  that  the  more 
economical  design  is  le.ss  desirable 
from  a  functional  point  of  view.  In 
some  instances,  the  average  age 
system,  which  involves  the  least 
cost,  might  be  preferred  over  some 
more  expensive  circuits.  To  deter¬ 
mine  an  optimum  design  a  thorough 
understanding  of  the  age  mechan¬ 
ism  is  es.sential. 

Average  AGC  System 

The  simplest  and  mo.st  inex¬ 
pensive  age  circuit  is  shown  in  Fig. 
lA  with  the  video  detector  peaking 
network  included  for  completeness. 
The  value  of  /2„  the  detector  load 
resistor,  is  usually  about  4,000 
ohms.  Instantaneous  voltages,  ex 
and  e»,  for  both  a  white  picture  and 
a  black  picture  are  shown  in  Fig. 
IB  on  a  horizontal  line  basis. 

The  age  voltage  will  be  a  func¬ 
tion  of  picture  content  as  well  as 
of  signal  strength.  Furthermore, 
even  with  the  blackest  picture  con¬ 
tent,  average  age  voltage  will  be 
less  than  the  sync  peak  voltage, 
limiting  the  capability  of  this  cir¬ 
cuit  to  produce  substantial  amounts 
of  negative  voltage.  This  means 
that  the  receiver  will  be  more  sus¬ 
ceptible  to  overloading  in  very 
strong  signal  areas,  particularly  if 
white  picture  material  is  being 
transmitted. 

Since  the  developed  age  voltage 
will  vary  also  according  to  the 
transmitted  scene  light  background, 
the  proper  gamma  of  the  picture 
may  not  be  reproduced. 

The  noise  immunity  of  this  age 
.system  is  excellent.  Practically  all 
impulse  noise  disturbances  result  in 


sharp  spikes  which  may  attain  con¬ 
siderable  peak  amplitudes  but  are 
relatively  widely  spaced  and  spora¬ 
dic  when  observed  at  the  video  de¬ 
tector  output.  The  interposition  of 
the  integrating  network,  R,  and  C„ 
between  this  point  and  the  age  volt¬ 
age  output  results  in  an  averaging 
out  of  the  noise,  minimizing  the 
effects  of  the  high,  intermittent 
noise  peaks. 

Values  selected  for  R,  and  C,  are 
of  considerable  importance.  The 
R,-C,  time  constant  should  be  of 
the  order  of  0.1  sec.  This  large 
constant  is  necessary  becau.se  the 
vertical  blanking  and  .sync  pulses 
introduce  a  60  cps  component  which 
if  not  filtered  out  adequately  re¬ 
sults  in  more  instantaneous  age 
voltage  during  the  vertical  sync 
time.  The  effect  of  this  would  be  to 
depress  the  vertical  .sync  pulse 
making  it  more  difficult  for  the  sync 
circuits  and  other  sections  of  the 
receiver  to  operate  properly. 

The  necessary  employment  of  a 
large  Rt-C,  time  constant  results  in 
a  slow  acting  system  with  age  volt¬ 
age  unable  to  follow  rapid  fluctua¬ 
tions  of  input  signal  levels.  This 
is  most  dramatically  observed  in 
the  airplane  flutter  effect.  A  faster 
acting  age  system  would  also  tend 
to  correct  partially  for  low-fre¬ 
quency  di.stortions  appearing  in  the 
signal  at  the  video  detector. 

To  insure  further  impulse  noi.se 
immunity  the  possible  situation 
where  a  noise  peak  might  cause  grid 


current  to  flow  in  one  or  more  of 
the  age  controlled  tubes  should  be 
considered.  In  this  case  it  is 
highly  desirable  that  the  age  source 
impedance  have  minimum  resist¬ 
ance  and  maximum  capacitance  for 
a  given  time  constant.  Although 
slightly  costlier,  an  R.,  of  100,000 
ohms  and  a  C,  of  1  ij.f  is  to  be  pre¬ 
ferred  over  the  frequently  used  1- 
megohm  and  O.l-jxf  values. 

The  design  considerations  for  Ri 
and  C,  are  not  unique  to  the  average 
age  system  but  are  equally  applic¬ 
able  to  all  age  systems  where  verti¬ 
cal  pulses  in  the  transmitted  tele¬ 
vision  signal  may  contribute  60-cps 
components  to  the  age  output. 

In  weak  signal  areas  where  over¬ 
load  is  no  problem  and  where  noise 
immunity  is  vital,  an  average  age 
system  involving  only  two  addi¬ 
tional  components  may  outperform 
costlier  systems. 

Peak  AGC  System 

A  pre-war  peak  age  circuit  is 
shown  in  Fig.  1C,  with  graph  of 
instantaneous  voltages,  and  e.  in 
ID.  In  this  circuit  R..  was  27,000 
ohms  and  C,  was  0.05  (if,  giving  a 
time  constant  of  about  20  hori¬ 
zontal  lines.  An  additional  RC  low 
pa.s8  filter,  not  shown  in  the  circuit, 
of  much  faster  time  constant  value 
served  as  additional  isolation  in 
order  to  prevent  remanent  i-f 
energy  from  getting  back  into  the 
i-f  amplifier  tubes.  Loading  across 
the  secondary  of  the  final  i-f  ampli- 
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AGC  Systems - 

Operaliri};  chararteri^tioH  of  seven  gain  eontrol  circuits  <*urrently  being  used  in  tv 
receivers.  Design  factors  important  in  obtaining  tbe  most  efficient  circuit  together  with 
noise  immunity  and  protection  against  overload  are  described  on  the  basis  of  field  and 

production  experience 


fier  double  tuned  circuit  introduced 
by  the  age  circuit  is  R,/2  x  diode 
efficiency. 

Although  the  R,-C,  time  con.stant 
is  long  enough  to  peak-detect  at  the 
horizontal  sync  repetition  rate,  it 
is  not  long  enough  to  prevent  rela¬ 
tive  depression  of  the  vertical  sync 
pulse'.  Furthermore,  large  ampli¬ 
tude  impulse  noise  pulses  may 
charge  C,  to  negative  values  ap¬ 
proaching  the  peaks  of  the  noise 
pulses.  This  undesirable  voltage 
will  hang  on  until  discharged 
through  the  loop,  tending  to 

cut  off  receiver  operation  during 
this  interval.  The  u.se  of  a  larger 
RrC,  time  constant  will  result  in 
wor.se  noi.se  performance  but  im¬ 
proved  vertical  sync  reproduction. 

A  practical  approach  to  this  di¬ 
lemma  has  resulted  in  the  compro¬ 
mise  peak  age  circuit  shown  in  Fig. 
2  which  has  found  wide  acceptance 
in  current  television  receivers.  The 
RrC,  time  constant  is  .somewhat 
longer  than  one  horizontal  line, 
common  values  being  680,000  ohms 
andl20uu.f.  Design  considerations 
di.scu.s.sed  in  the  average  age  circuit 
apply  to  Rj  and  C,.  In  the  circuit 
shown  a  shunt  type  age  diode  is 
employed  making  for  a  neater  de¬ 
sign  with  a  single  tuned  final  i-f 
amplifier  load.  In  this  case,  the 
loading  introduced  by  the  age  cir¬ 
cuit  across  the  tuned  circuit  is 
/f,/3  X  diode  efficiency. 

Since  a  fast  RrC,  time  constant 
is  employed,  this  is  not  a  truly  peak 
age  system,  there  being  some  decay 
of  negative  voltage  from  C,  through 
RrC,  between  horizontal  sync 
puhses.  There  is,  how'ever,  a  sig¬ 
nificant  improvement  in  noise  im¬ 
munity  over  the  peak  age  system 
since  the  undesirable  voltages 
built  up  across  C,  by  high  noise 
peaks  decay  rapidly. 


This  double  time  constant  prin¬ 
ciple  has  been  u.sed  with  great  suc¬ 
cess  to  improve  noise  immunity  in 
the  input  of  sync  separator  circuits. 
Field  teats  have  shown  that  the 
compromise  age  circuit  is  still  well 
behind  the  simple  average  age  sys¬ 
tem  in  noise  immunity  where  high 
noise  pulse  and  weak  signal  condi¬ 
tions  are  encountered. 

AGC  Amplification  System 

In  this  system,  an  age  voltage 
is  obtained  by  rectification  of  either 
the  picture  carrier  or  the  video 
modulation  with  its  d-c  component 
intact.  This  voltage  is  fed  to  a  d-c 
amplifier  and  then  applied  to  the 
age  controlled  tubes  giving  ex¬ 
tremely  flat  output  versus  input 
signal  characteristics. 

The  major  design  difficulty  is  in 
.selection  of  d-c  amplifier  supply 
voltage.s.  Since  the  output  voltage 
of  the  amplifier  mu.st  be  referenced 
with  respect  to  ground  it  is  com¬ 
mon  to  return  its  cathode  to  a  nega¬ 
tive  supply  voltage  and  its  resi.stive 
plate  load  either  to  ground  or  to  a 
slightly  negative  or  positive  poten¬ 
tial.  The  choice  of  suitable  supply 
and  bias  values  to  insure  about 
—0.5  volt  output  for  quie.scent 
operation  (zero  input  signal)  and 
increasingly  negative  output  for  in¬ 
creasing  signal  input  levels  depends 
upon  the  ingenuity  of  the  designer. 
Several  different  conditions  of  oper- 


FIG.  2 — Oiaqram  ol  widaly  used  com- 
promlsa  paak  age  circuit 


ation  have  been  successfully  u.sed  in 
the  past. 

As  with  most  d-c  amplifiers, 
proper  and  reliable  operation  is 
critical  with  respect  to  changes  of 
supply  and  bias  voltages  and  must 
be  considered  carefully  in  the  de¬ 
sign.  Regeneration  within  the 
closed  age  loop  must  be  watched  due 
to  the  increased  .system  gain  and 
additional  phase  shifts.  Also,  there 
is  a  trend  in  current  receiver  design 
practice  away  from  the  use  of  nega¬ 
tive  supply  voltages. 

A  special  type  of  age  amplifica¬ 
tion  referred  to  as  keyed  age  has 
been  adopted  by  a  number  of  com- 
panie.s.  This  circuit,  .shown  in  Fig, 
3A,  has  a  flat  output  versus  input 
characteristic,  is  highly  noise  im¬ 
mune  for  both  the  age  and  video 
output,  is  not  critical  with  re.spect 
to  supply  voltages,  does  not  require 
a  negative  voltage  source,  and  sup¬ 
plies  a  fast  acting  age  voltage. 

The  300  to  360-volt  peak  plate¬ 
keying  pulse  may  be  either  series 
fed  as  shown,  or  shunt  fed.  Since 
a  pentode  is  used  as  the  keyed  age 
tube  considerable  amplification  is 
obtained  and  proper  operation  is 
not  critically  dependent  on  the  key¬ 
ing  pulse  amplitude.  Common 
values  of  R,  and  C,  are  100,000 
ohms  and  0.5  af.  RfC,  form  an 
additional  filter  to  prevent  a  resid¬ 
ual  amount  of  horizontal  frequency 
energy  from  getting  back  into  the 
age  bus.  This  time  constant  must 
be  made  as  high  as  possible,  con¬ 
sistent  with  obtaining  sufficient  fil¬ 
tering  action,  to  prevent  the  addi¬ 
tional  phase  shift  at  low  frequencies 
from  causing  overall  age  regenera¬ 
tion. 

The  circuit  may  be  analyzed  by 
considering  the  dynamic  transfer 
characteristics  of  tubes  V,  and  V„ 
shown  in  Fig.  3B.  As  a  simplifica- 
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tion  in  the  analysis,  a  very  hijyh  g„ 
from  cutoff  on  is  assumed  for  V. 
and  e'„  is  of  such  value  t<j  result 
in  a  5-v  grid  to  cathode  cutoff 
characteristic  of  V,.  In  this  case 
e,.  is  considered  to  be  125  volts. 

With  no  signal  applied  to  the  grid 
of  V,,  about  6  ma  quiescent  t,  cur¬ 
rent  flows  through  its  5,000-ohm 
plate  load,  resulting  in  —30  v  ap¬ 
plied  between  V,  grid  and  cathode. 
Since  V,  is  cut  off  with  or  without 
the  keying  pulse,  no  i\  current 
flows,  and  no  age  voltage  is  devel¬ 
oped.  No  i'f  current  will  flow  until 
e,  becomes  instantaneously  nega¬ 
tive  enough  to  reduce  i,  to  1  ma 
coincident  with  the  plate  keying 
pulse.  As  soon  as  i\  starts  to  flow 
it  will  produce  enough  age  voltage 
due  to  the  high  of  V,  to  prevent 
the  incoming  signal  at  e,  from  re¬ 
ducing  i,  any  further. 

If  t,  were  reduced  below  1  ma 
coincident  with  the  plate  keying 
pulse,  excess  age  voltage  would  be 
developed  reducing  e„  and  resulting 
in  increased  i,.  If  i,  were  increased 


above  1  ma  during  the  keying  pulse  , 
interval,  the  age  tube  would  be  cut 
off  and  the  age  voltage  would  de¬ 
crease,  increasing  e,  and  decreasing 
if.  Thus,  the  horizontal  sync  tips 
are  held  at  the  1-ma  i,  point  of  V, 
as  indicated  by  X  in  Fig.  3B. 

It  is  simple  to  obtain  quantita¬ 
tive  and  qualitative  results  with 
varying  parameters.  Consider  the 
following : 

(A)  Lowering  the  F,  screen  volt¬ 
age. 

The  dynamic  transfer  character¬ 
istic  for  e.c  =  100  volts  is  shown  in 
Fig.  3B.  Since  the  1-ma  i,  criterion 
has  not  been  changed,  the  horizon¬ 
tal  .sync  tips  are  held  at  Y.  Signal 
to  noi.se  ratio  and  sync  compression 
at  the  video  amplifier  output  are 
practically  unchanged.  The  video 
detector  output  level  is  reduced  as 
is  the  video  amplifier  output  level. 

(B)  Reducing  the  5,000-ohm  V, 
plate  load  (or  tapping  down  to  4  of 
the  5,000-ohm  load  for  age  feed). 
Since  5  volts  across  2,500  ohms,  or 
if  equal  to  2  ma,  becomes  the  snyc 


peak  equilibrium  position,  the  peaks 
are  held  at  Z,  resulting  in  reduced 
sync  compression  and  worse  signal 
to  noise  ratio  at  the  output  of  Vi. 
There  is  also  some  reduction  in 
video  detector  and  video  amplifier 
output  levels, 

(C)  Raising  F,  screen  voltage. 

Assuming  F,  cutoff  now  occurs  at 

-f- 130  V,  a  10-v  drop  across  the  5,000 
ohms,  or  an  i,  of  2  ma  determines 
the  equilibrium  position.  The  re¬ 
sults  are  therefore  similar  in  all 
respects  to  case  B  above. 

(D)  Adding  a  resistor  (270,000 
ohms)  from  F,  grid  to  ground. 

Approximately  0.5  ma  of  current 
now  flows  through  the  5,000-ohm 
Fi  plate  load  resistor  in  the  same 
direction  as  i,  due  to  the  bleeding 
resistor.  When  F,  draws  an  addi¬ 
tional  0.5  ma  of  i„  the  equilibrium 
point  is  reached.  Therefore  the 
horizontal  sync  peaks  are  held 
closer  to  cutoff  and  sync  peaks  are 
compressed.  If  the  resistor  were 
connected  from  F,  grid  to  a  source 
more  positive  than  140  volts,  addi¬ 
tional  current  would  flow  through 
the  5,000-load  opposite  in  direction 
to  if.  Then  F,  must  draw  more  t, 
to  counteract  this  opposing  current 
in  addition  to  supplying  a  1  ma 
if.  The  sync  peaks  would  therefore 
be  held  further  away  from  cutoff 
with  less  resulting  sync  compres¬ 
sion. 

(E)  Varying  R„  the  i-f  amplifier 
tube  gains,  or  the  number  of  stages 
to  which  age  is  applied,  effectively 
changes  the  speed  of  response  of 
the  system  with  only  second  order 
effects  on  the  other  operating  con¬ 
ditions  discu.ssed. 

An  intere.sting  application  used 
in  the  CBS-Columbia  Model  1000 
series  may  be  visualized  readily  on 
the  basis  of  this  analysis.  In  the 
long-distance  switch  position,  one 
of  the  functions  of  the  switch  is  to 
rai.se  the  F,  cathode  voltage,  result¬ 
ing  in  decreased  F,  screen  to  ca¬ 
thode  voltage.  The  sync  peaks  are 
therefore  held  closer  to  cutoff  with 
significant  improvement  in  the  sig¬ 
nal  to  noise  ratio  at  the  output  of 
F,.  Also,  the  age  voltage  is  delayed 
since  a  stronger  input  signal  is  now 
necessary  to  reduce  i,  to  its  lower 
equilibrium  value  before  the  age 
threshold  is  reached.  Both  the  im¬ 
proved  noise  immunity  and  lowered 
tuner  noise  factor  provide  for  more 


FIG.  3 — K*7«d  age  tyitcm  (A)  ond  analyaU  ot  circuit  operation  (B) 
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FIG.  4 — Variation  oi  poak  age  dreuit 
(A).  Instanlonooua  Toltago  valuM  aro 
■hown  in  graph  (B) 


satisfactory  operation  in  weak  sig¬ 
nal  areas. 

Although  additional  design  diffi¬ 
culties  are  presented  by  the  use  of 
a  triode  V,  instead  of  a  pentode, 
its  use  is  promising  in  low-cost  re¬ 
ceivers  where  half  a  double-triode 
tube  might  be  employed. 

AGC  System  Variations 

In  the  peak  age  circuit  shown  in 
Fig.  4A,  V,  has  a  voltage  gain  of 
10,  i?i  <<  Rt,  and  fZ*  =  9jB^  As 
shown  in  Fig.  4B,  the  linear  addi¬ 
tion  of  the  average  voltage  plus 
the  divided-down  peak  to  average 
voltage  at  the  V,  grid  results  in  a 
truly  peak  age  voltage  at  e,  inde¬ 
pendent  of  picture  modulation.  Due 
to  phase  shifts,  component  toler¬ 
ances  and  other  factors,  there  will 
not  be  a  perfect  cancellation  of  pic¬ 
ture  modulation  content  at  e,, 
which  would  have  occurred  under 
the  ideal  conditions  shown  and  so  a 
low  pass  Ri-Ct  filter  is  inserted  be¬ 
fore  the  age  voltage  take-off. 

Since  both  sources  of  voltage  are 
relatively  noise  immune,  their  addi¬ 
tive  resultant  likewise  will  possess  a 
high  degree  of  noise  immunity.  To 
insure  against  the  possibility  of 
age  regeneration,  the  value  of  R, 
must  not  be  larger  than  necessary. 

The  circuit  shown  in  Fig.  6A  is 
a  variation  of  the  compromise  peak 
age  system.  Since  the  age  diode 
cathode  and  iZ.  are  returned  to  the 
video  detector  load  instead  of  to 


ground,  an  effective  voltage  doubler 
action  is  obtained.  This  comes 
about  because  the  age  diode  con¬ 
ducts  only  during  the  horizontal 
sync  pulse  interval  when  its  cathode 
has  a  negative  sync  peak  voltage  ap¬ 
plied.  The  sync  peaks  of  the  i-f 
waveform  find  themselves  clamped 
at  the  diode  plate  to  a  negative  volt¬ 
age  equal  to  the  sync  peak  voltage 
at  the  video  detector  instead  of  to 
ground.  The  iZ,-C,  filter  bypasses 
the  picture  modulation  components. 

Since  more  than  sufficient  age 
source  voltage  is  made  available 
by  double  action,  the  iZ,-Ci  time  con¬ 
stant  may  be  made  considerably 
smaller  than  one  line — 1  megohm 
and  27  (qxf  for  example.  The  noise 
immunity  is  markedly  improved, 


FIG.  S — Two  Tariations  of  tho  com- 
promlao  pook  age  ■ytlom 


and  the  potential  age  voltage  source 
is  still  greater  than  the  compromise 
peak  or  the  peak  age  systems. 

Another  variation  of  the  com¬ 
promise  peak  age  circuit  is  drawn 
in  Fig.  5B.  A  narrow  band  i-f 
amplification  stage  to  reject  the 
higher  frequency  noise  components 
feeds  an  age  diode  which  has  an 
Ri-Ci  time  constant  considerably 
less  than  one  horizontal  line.  Due 
to  the  additional  i-f  amplification  of 
the  sync  pulses,  the  relative  reduc¬ 
tion  in  recovered  age  voltage  is  not 
significant,  while  the  noise  immun¬ 
ity  is  markedly  improved. 

The  use  of  a  back  panel  age  con¬ 
trol  is  also  demonstrated  in  the  cir¬ 
cuit.  In  weak  signal  areas  a  posi¬ 
tive  delay  voltage  is  applied  to  the 
age  diode  cathode  to  prevent  sub¬ 
stantial  age  voltage  from  being 
developed.  In  stronger  signal  areas 


this  positive  delay  voltage  is 
reduced  manually. 

Two  operational  features  which 
would  be  desirable  in  all  age  sys¬ 
tems  are  the  maintenance  of  low 
bias  voltages  on  the  r-f  amplifier 
tube  for  weak  signal  inputs  and  the 
application  of  high  bias  voltages 
on  the  right  tube  for  very  strong 
signal  inputs.  The  first  character¬ 
istic  results  in  the  best  noise  figure 
for  the  tuner  at  the  time  when  it 
is  most  needed.  The  second  char¬ 
acteristic  prevents  overload  in  the 
receiver  with  the  attendant  wash¬ 
ing  out  of  flesh  tones  on  the  kine¬ 
scope. 

Although  overload  occurring  in 
the  last  i-f  amplifier  tube  is  not  to 
be  neglected,  the  primary  cause  of 
overload  difficulty  arises  at  the  first 
i-f  amplifier  tube  grid.  Since  the 
conversion  gain  of  the  mixer  stage 
is  constant  and  unaffected  by  the 
large  age  bias  developed  by  a  very 
strong  signal  input,  a  relatively 
large  i-f  signal  arrives  at  the  first 
amplifier  tube  grid  operating  near 
its  cutoff  point,  resulting  in  com¬ 
pressed  whites  and  elongated  sync 
at  its  output.  The  correction  for 
this  is  to  apply  greater  age  bias  to 
the  r-f  amplifier  grid  than  to  the 
first  i-f  amplifier  grid. 

A  simple  circuit  for  achieving  the 


FIG.  6 — Crow^vn  notwork  for  rodno- 
Ing  age  bios  on  t-l  ompUfior 


two  features  is  shown  in  Fig.  6. 
A  potentially  strong  age  source  is 
necessary  since  the  i-f  age  is  perm¬ 
anently  divided  down.  The  re¬ 
sistors  may  be  proportioned  over 
exceedingly  wide  limits  to  obtain 
the  desired  r-f  age  delay  and  cross¬ 
over  characteristics. 
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Arithmetic  Processes 


{OP,  Al,  A2,  A3,  A4) 

OP  »  OPERATION  TO  BE  PERFORMED 
All.  ADDRESSES  OF  NUMBERS  TO 
A2J  BE  OPERATED  ON 

A3  «  ADDRESS  AT  WHICH  RESULT 
IS  TO  BE  STORED 
A4  •  ADDRESS  AT  WHICH  CODE 

GROUP  FOR  NEXT  STEP  WILL 
BE  FOUND 


By  J.  H.  FELKER 

Militaru  Hlectronicn 
Hell  Telephone  Lahoratorien 
Whippany,  New  Je.ruey 


FIG.  1 — Four-oddr*s*  cod* 


0nx"+8„.,x''*' 

•♦0,x'f  OoX®40iX*'40.^X-*  -- 

WRITE  IN  POSITIONAL 

notation 

as: 

0n*n-i—0|0o 

example:  radix  10 

Tr»3,l4l5  — 

0|*0|»0  Oo*3 

o-i«4  — 

FIG.  2 — Numb*r  a*  a  polynomial 

7>  7* 

7'  7° 

7'  7* 

343  49 

7  O’ 

ONE  thousand  in  septenary  code 

2  6 

2  6 

counting 

2  6 

2  6 

•  1,000 

2  6 

3  0 

•  1,001 

2  6 

3  1 

«  1,002 

2  6 

3  2 

«  1,003 

2  6 

6  6 

•  1,028 

3  0 

0  0 

>  1,029 

FIG.  3 — Exompl*  o< 

radix  aaran 

0  0  0 

1  0 

1  •  S 

0  0  0 

1  1 

0  •  6 

0  0  0 

1  1 

1  •  7 

0  0  1 

0  0 

0  *  8 

1  0  0 

1  0 

1  •  37 

1  0  0 

1  1 

0  •  38 

1  0  0 

1  1 

1  •  39 

1  0  1 

0  0 

o 

o 

FIG.  4 — Exompl**  oi  binary  numbar* 


Modern,  automatically-se¬ 
quenced  electronic  comput¬ 
ers*  have  a  large  memory  organ 
which  can  be  thought  of  as  consist¬ 
ing  of  a  very  large  bank  of  pigeon¬ 
holes.  Each  pigeonhole  has  a  unique 
address  which  permits  the  machine 
to  locate  any  information  in  the 
memory.  The  machine  also  has  a 
control  unit  and  an  arithmetic  unit 
that  can  perform  the  ordinary 
arithmetic  operations. 

In  action  the  control  unit  con¬ 
sults  a  specified  pigeonhole  in 
the  memory  and,  in  effect,  pulls  out 
a  slip  of  paper  which  has  an  in¬ 
struction  written  on  it.  The  ma¬ 
chine  then  executes  that  instruction 
and  advances  to  another  pigeonhole 
and  executes  the  instruction  con¬ 
tained  therein.  An  intermediate 
step  may  be  to  consult  some  other 
pigeonhole  and  extract  a  number  to 
be  manipulated  during  the  execu¬ 
tion  of  the  instruction. 

Programming  . 

The  arrangement  and  writing  of 
these  instructions  is  called  pro¬ 
gramming  the  machine.  One  pro¬ 
gramming  scheme  that  has  been 
used  is  based  on  the  four-address 
code  shown  in  Fig.  1.  When  the 
control  unit  extracts  an  instruction 
from  the  memory,  it  finds  written 
in  the  instruction  a  representation 
of  the  operation  to  be  performed. 
It  may  also  find  two  addresses  for 
numbers  in  the  memory  which  are 


to  be  processed  by  the  operation.  A 
third  address  will  specify  the 
pigeonhole  into  which  the  result  of 
the  operation  is  to  be  stored,  while 
a  fourth  address  specifies  the 
pigeonhole  which  contains  the  code 
group  for  the  next  step. 

Number  Representation 

A  basic  feature  of  our  mathe¬ 
matical  education  is  that  we  often 
learn  things  before  we  understand 
them.  This  is  especially  true  of  the 
manner  in  which  we  learn  to  write 
numbers.  It  is  only  after  studying 
algebra  that  we  become  aware  that 
in  writing  a  number  we  are  actu¬ 
ally  writing  a  polynomial.  In  deci¬ 
mal  notation  a  number  is  repre¬ 
sented  as  a  polynomial  in  which  the 
argument  is  10.  Figure  2  illus¬ 
trates  this  principle.  In  writing  a 
number  as  a  polynomial,  w’e  leave 
out  the  radix,  the  value  as.sociated 
with  each  place  in  the  number,  and 
write  only  the  coefficients  of  the 
powers  of  the  radix.  It  is  custom¬ 
ary  to  indicate  the  point  between 
the  coeflScients  of  the  0  and  the 
—1  power  of  the  radix  by  a  radix 
point.  Thus  when  we  write  3.1415, 
what  we  really  mean  is  3  x  10*  -1- 
1  X  10  *  +  4  X  10  *  and  so  forth. 
It  is  fundamental  that  numbers  ex¬ 
ist  independently  of  the  way  in 
which  we  choose  to  represent  them. 

Figure  3  shows  the  number  1,000 
represented  in  the  septenary  code 
for  which  the  radix  is  7.  This 
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Special  codes  and  arithmetical  processes  enable  digital  computers  to  perform  rapi<lly  many 
heretofore  laborious  mathematical  tasks.  Review  of  these  processes  serves  as  introduction  to 
newcomers  to  field  and  review  for  veteran  computer  engineers 


figure  also  illustrates  the  way  in 
which  counting  takes  place.  Re¬ 
gardless  of  the  radix,  the  count  is 
always  increased  by  one  from  the 
original  count  in  the  following  man¬ 
ner.  The  coefficients  are  examined 
in  turn  starting  with  the  coefficient 
of  the  zero’th  power  of  the  radix. 
The  first  coefficient  that  is  not  the 
highest  order  coefficient  of  the  set 
of  coefficients  is  replaced  by  the 
next  higher  one.  All  coefficients  of 
lower  powers  of  the  radix  are  re¬ 
placed  by  zeros.  This  is  illustrated 
in  Fig.  3  by  transition  from  the 
.septenary  2,666  to  3,000. 

In  the  ordinary  desk  calculator 
the  radix  used  is  10.  A  ten-tooth 
gear  on  a  shaft  makes  a  convenient 
way  of  representing  decimal  num¬ 
bers.  When  the  shaft  is  turned  so 
that  the  fifth  tooth  is  at  a  reference 
mark,  the  shaft  position  can,  for 
example,  be  used  to  represent  the 
number  5.  Unfortunately,  there  is 
no  very  attractive  electronic  analog 
for  a  ten-tooth  gear.  In  electronic 
computers  we  deal  with  devices  that 
are  most  reliable  when  we  ask  them 
only  either  to  pass  current  or  not 
pass  current.  Such  two-state  de¬ 
vices  are  used  most  efficiently  in 
binary  numbering  schemes.  In  the 
binary  system  the  radix  is  2  and  the 
only  possible  coefficients  are  I’s  and 
O’s.  We  can  imagine  a  row  of 
vacuum  tubes  in  which  some  of  the 
tubes  are  conducting  and  some  are 
not.  We  can  let  a  conducting  tube 


0 

0 

1  1 

0 

1 

0  1 

0 

1 

1  10 

1  0 

1  1  0 

10  10 

1  1 

1  0  1 

0  111 

(  0  1 

toil 

1  0  0  0  1 

FIG.  S — Addition  oi  binary  numbor* 


0  3  4 
4  4  0 

I  0  0 
0  I  0 
0  0  I 


I  I  0| 

I  0  I  >  0 
0  I  ij 

I  I  I  I 


S  Sc 

3  UI4 
I/I  ZO 


THESE  FUNCTIONS 
CAN  BE  obtained 
BY  FLIP- flops  as 
COUNTERS  OR  BY 
DIOOe  COINCIDENCE 
CIRCUITS 


FIG.  8 — Threo-lorminol  binary  addor 


IN  A  4- DIGIT  DECIMAL  CALCULATOR 
REPRESENT -lX|  AS  10,000 -X 
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IN  BINARY  SYSTEM  CHANCE  O’S  TO 
ONE'S  AND  VICE  VERSA,  THEN  ADD 
ONE 


FIG.  7 — No^adv*  numb«r«  in  a  digital 
compular 


represent  a  1  and  a  nonconducting 
tube  represent  a  0.  The  row  of 
tubes  then  can  represent  a  complete 
number.  Figure  4  illustrates  the 
binary  equivalent  of  several  deci¬ 
mal  numbers.  As  a  matter  of  in¬ 
terest,  note  that  40,  which  is  5  X  8, 
is  represented  by  binary  6  followed 
by  3  zeros. 

In  devices  that  have  only  two 
states  it  is  still  possible  to  construct 
the  electronic  equivalent  of  a  ten- 
tooth  gear.  Picture  ten  vacuum 
tubes  in  a  row.  If  the  third  one  in 
the  row  is  conducting  and  all  others 
are  cut  off,  we  can  imagine  the  row 
as  representing  the  decimal  number 
3,  while  if  the  seventh  vacuum  tube 
were  conducting,  the  row  would 
repre.sent  the  number  7.  This  is 
analogous  to  representing  the  num¬ 
ber  3  by  holding  up  the  third  finger 
on  a  hand.  Using  both  hands  it  is 
possible  to  represent  numbers  up  to 
ten  in  this  manner.  The  inefficiency 
of  this  method  is  brought  out  by  the 
following:  If  we  let  each  finger 
represent  a  coefficient  of  a  power 
of  2  and  adopt  the  convention  that 
a  raised  finger  represents  a  coeffi¬ 
cient  of  1,  while  a  lowered  finger 
represents  a  coefficient  of  0,  we  can 
count  up  to  the  decimal  number  31 
on  one  hand  and  up  to  1,023  on  both. 

Binary  System 

This  illustrates  why  many 
electronic  computers  compute  in 
straight  binary  code,  since  numbers 
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FIG.  I — ExamplM  ol  binary  orithnMtlc 
wllb  a*9atiT«  aumbnra 


FIG.  t — Binary  mullipUcallon 


FIG.  10 — ^MuIUpUcatioa  ol  no^otlTo 
aumbora 


FIG.  II — Binary  dhrtelon 


can  be  represented  with  a  minimum 
of  apparatus. 

In  machines  where  very  lengthy 
computations  are  to  be  performed 
before  an  output  is  to  be  presented, 
the  cost,  in  time  consumed,  of  con¬ 
verting  the  decimal  numbers  from 
the  outside  world  into  binary  num¬ 
bers  for  computation  is  justified  by 
the  saving  in  equipment  resulting 
from  binary  representation.  In 
machines  used  for  computations  in 
which  the  ratio  of  the  number  of 
internal  computations  to  the  num¬ 


ber  of  decimal  to  binary  conver¬ 
sions  is  not  extremely  large,  the  con¬ 
version  from  decimal  to  binary 
notation  may  result  in  a  waste  of 
time  which  is  not  acceptable.  For 
such  applications,  two-state  elec¬ 
tronic  devices  can  be  used  to  code 
individual  decimal  digits.  Before 
describing  how  this  is  done,  a  de¬ 
scription  will  be  given  of  the  man¬ 
ner  in  which  binary  arithmetic  is 
performed. 

Binary  Arithmetic 

Because  there  are  only  two  pos¬ 
sible  coefficients  in  binary  arith¬ 
metic,  operations  are  simplified 
enormously.  Figure  5  shows  ex¬ 
amples  of  binary  addition.  Note 
that  when  two  I’s  are  added,  the 
sum  digit  is  0  and  the  carry  is  a  1. 
The  mechanization  of  binary  adders 
is  quite  simple  and  a  common  type 
of  adder  has  an  addend,  an  augend, 
and  a  carry  terminal.  At  each  step 
the  addend,  augend  and  carry  from 
the  previous  step  are  examined  and 
outputs  are  developed  in  accordance 
with  the  table  shown  in  Fig.  6. 
This  is  typical  of  the  operations 
that  go  on  in  computers.  Signals  on 
input  leads  are  examined  and  out¬ 
puts  are  produced  according  to 
what  the  examination  reveals. 

Negathre  Numbers 

A  general  purpose  computer  must 
be  able  to  represent  negative  num¬ 
bers  as  well  as  positive  numbers. 
Suppose  that  we  are  designing  a 
decimal  calculator  to  handle  num¬ 
bers  up  to  999.  If  we  were  willing 
to  use  a  fourth  digit  place  to  indi¬ 
cate  the  algebraic  sign  of  numbers, 
we  could  employ  the  scheme  shown 
in  Fig.  7,  where  —X  is  represented 
as  the  remainder  when  X  is  sub¬ 
tracted  from  10,000.  A  9  in  the 
fourth  digit  place  is  used  to  indi¬ 
cate  that  a  number  is  negative, 
whereas  a  zero  means  that  a  num¬ 
ber  is  positive.  The  number  —187 
is  represented,  for  example,  by 
9,813. 

Suppose  —187  were  to  be  added 
to  500.  As  the  figure  shows,  a  sum 
of  10,313  would  be  obtained.  Since 
the  calculator  has  only  four  digit 
places,  the  1  would  fall  off  onto  the 
floor  and  the  correct  sum  of  0313 
would  be  obtained;  the  0  indicates 
that  the  number  is  positive.  The 
result  of  subtracting  X  from  10,000 


is  referred  to  as  the  lO’s  comple¬ 
ment  of  X.  The  lO’s  complement 
can  be  obtained  very  simply  by  sub¬ 
tracting  each  digit  from  9,  which 
gives  the  9’s  complement,  and  then 
adding  1  to  the  result. 

In  binary  computers,  negative 
numbers  are  often  represented  by 
their  2’s  complement.  The  2*8  com¬ 
plement  can  be  formed  simply  by 
changing  all  the  I’s  to  O’s  and  vice 
versa  and  then  adding  1.  The  for¬ 
mation  of  —8  from  -+-8  is  illus¬ 
trated  in  Fig.  8,  and  an  example  of 
addition  involving  a  negative  num¬ 
ber  is  given.  In  the  example,  the 
result  is  —3,  the  negative  sign  be¬ 
ing  indicated  by  a  1  in  the  most 
significant  digit  place.  The  fact 
that  this  is  a  true  representation  of 
—3  can  be  checked  by  adding  -h3  to 
it,  which  gives  zero. 

Binary  Multiplication 

The  binary  multiplication  table  is 
ridiculously  simple,  since  the  prod¬ 
uct  of  two  digits  is  always  zero  un¬ 
less  both  of  them  are  ones,  in  which 
case  the  product  is  one.  The  multi¬ 
plication  of  two  numbers  follows 
the  conventional  algorithim  shown 
in  Fig.  9.  Each  digit  of  the  multi¬ 
plier  is  examined  in  turn,  and  if 
the  digit  is  a  one  the  multiplicand 
is  added,  while  if  the  digit  is  a 
zero,  the  multiplicand  is  not  added. 
As  successive  digits  are  examined, 
the  point  at  which  the  multiplicand 
is  added  is  moved  to  the  left. 

The  correct  algebraic  product  of 
negative  numbers  can  be  obtained 
automatically  without  any  special 
attention  to  sign  as  illustrated  in 
Fig.  10,  where  —8  is  multiplied  by 
+7.  Note  that  though  the  seventh 
digit  place  represents  the  algebraic 
sign,  multiplication  by  the  seventh 
digit  is  no  different  than  by  any  of 
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FIG.  13 — ExonpU  oi  d*cinal-lo-blnar7 
conTMTslon 


the  others.  It  should  be  noted  that 
only  seven  digrits  of  the  product 
have  been  accumulated  and  the 
reader  can  check  for  himself  that 
digrits  beyond  those  would  be  mean¬ 
ingless.  This  method  of  negative 
number  manipulation  could  be  fol¬ 
lowed  with  any  radix. 

Division  has  sometimes  been  ob¬ 
tained  in  high-speed  computers  by 
first  obtaining  the  reciprocal  of  the 
divisor  and  then  multiplying  it  by 
the  dividend.  The  reciprocal  can  be 
obtained  by  a  reiterative  process, 
which  requires  only  multiplication, 
addition,  and  subtraction.  Start¬ 
ing  with  a  suitable  guess  Xt,  the 
recurrence  formula 

X,  =  X*.,  (2  -  N  X»..)  (1) 

tends  to  the  reciprocal  of  N  as  suc¬ 
cessive  approximations  are  ob¬ 
tained.  Suppose,  for  example,  that 
a  machine  is  called  upon  to  divide 
some  number  by  3.  The  machine 
might  multiply  the  number  by  }  in¬ 
stead  and  obtain  the  polynomial 
representation  (Fig.  2)  of  i  by  re¬ 
peated  use  of  Eq.  1.  For  an  initial 
guess  of  0.5,  Eq.  1  would  give 

X.  =  0.6,  X,  =  0.26,  X,  =  0.3126, 
X,  =  0.33203125,  etc. 

Binary  division  is  so  simple,  how¬ 
ever,  that  many  binary  computers 
carry  out  division  directly,  rather 
than  by  the  obtaining  of  recipro¬ 
cals.  Figure  11  shows  an  example 
of  binary  division,  and  it  is  ap¬ 
parent  that  binary  division  can  be 
carried  out  with  pencil  and  paper 
in  the  same  manner  as  decimal  di¬ 
vision.  However,  it  is  awkward  for 
a  machine  to  make  trial  divisions, 
since  the  only  way  it  can  tell 
whether  a  number  can  be  sub¬ 
tracted  from  another  with  a  posi¬ 
tive  result  is  to  examine  the  result 


after  the  subtraction  has  been 
made.  If  the  result  is  negative,  as 
indicated  by  a  one  for  the  most  sig¬ 
nificant  digit,  the  machine  would 
then  have  to  add  the  number  back 
in  and  shift  before  subtracting 
again. 

A  virtue  of  binary  division  is 
that  this  trial  subtraction  can  be 
avoided.  This  is  because,  as  Fig.  12 
shows,  if  a  number  X  has  been  sub¬ 
tracted  from  a  number  R  and  the 
result  is  found  to  be  negative,  indi¬ 
cating  that  X/2  should  have  been 
subtracted  rather  than  X,  the  com¬ 
puter  can  obtain  the  correct  result 
without  retracing  its  steps  merely 
by  adding  X/2. 

Thus,  in  binary  division  one  ex¬ 
amines  the  result  of  each  subtrac¬ 
tion.  If  the  result  is  negative,  a 
zero  is  written  in  the  quotient.  If 
the  result  is  positive,  a  one  is  writ¬ 
ten  in  the  quotient.  After  a  posi¬ 
tive  remainder  the  divisor  is  shifted 
in  the  next  step  and  subtracted, 
whereas  after  a  negative  remain¬ 
der  the  divisor  is  shifted  and  added. 
This  automatically  gives  the  correct 
result  as  illustrated  in  Fig.  12. 

Binary  Conversion 

Since  the  world  external  to  the 
computer  seldom  deals  in  binary 
numbers,  binary  computers  must 
frequently  convert  decimal  numbers 
into  binary  numbers.  This  can  be 
done  entirely  with  binary  opera¬ 
tions.  Figure  13  shows  an  example 
of  such  a  conversion. 

A  binary  computer  also  must  con¬ 
vert  binary  results  to  decimal  num¬ 
bers,  and  this  can  be  done  by 
successive  divisions  by  the  binary 
representation  of  the  number  ten. 
Division  by  ten  is  carried  out  until 
a  remainder  is  obtained  which  is  less 
than  ten.  The  first  such  remainder 
is  written  as  the  least  significant 
digit  of  the  decimal  number.  The 
quotient  obtained  is  then  divided  by 
ten  until  a  remainder  is  obtained 
that  is  less  than  ten,  and  this  re¬ 
mainder  is  taken  as  the  next  digit 
in  the  decimal  number.  This  process 
is  repeated  until  a  quotient  less 
than  ten  results.  An  example  is 
worked  out  in  Fig.  14 

The  above  discussion  of  binary 
arithmetic  is  not  exhaustive  and 
more  detail  can  be  found  in  an  arti¬ 
cle  by  R.  F.  Shaw*. 

Because  of  the  time  required  to 


make  binary-to-decimal  and  deci- 
mal-to-binary  conversions,  comput¬ 
ers  are  often  built  which  perform 
their  arithmetic  with  decimal  num¬ 
bers.  A  number  of  coding  systems 
can  be  used  in  which  each  decimal 
digit  is  coded  as  a  separate  binary 
number.  This  makes  arithmetic 
complicated,  since  when  adding  two 
digits,  a  number  greater  than  ten 
will  often  be  obtained.  Nine  plus 
three,  for  example,  can  be  added  to 
give  twelve,  but  the  machine  must 
then  convert  the  binary  number 
twelve  into  the  binary  representa- 


FIG.  14 — Example  of  blnory-to-dodmal 
conTonloB 


FIG.  IS — ExcoM-IhrM  code 
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COMPUTERS  AND  ELECTRONICS 

Electronic  digitol  computers  are  today  in  evidence  in  virtually  every  phase  of  industry. 
The  morriage  of  electronics  and  high-speed  computation  has  been  responsible  for 
tremendous  odvonces  in  both  fields. 

It  is  conceivoble  that  even  greater  progress  could  result  from  a  more  widespread 
understanding,  among  electronics  engineers,  of  computer  processes.  To  that  end,  this 
article  is  published  in  ELECTRONICS  as  an  introduction  to  some  and  as  a  review  to 
those  already  familiar  with  the  computer  language  of  words  and  numbers 


tion  of  two  and  add  one  into  the 
next  column. 

Excess-Three  Code 

Using  the  excess-three  code,  the 
correct  carry  can  be  obtained  quite 
simply.  In  this  system  the  decimal 
digits  are  each  represented  by  the 
binary  number  which  is  greater  by 
three,  as  shown  in  Fig.  15.  The 
binary  sum  of  two  such  digits  is  ex¬ 
cessively  large  by  six.  To  convert 
the  sum  to  excess-three  representa¬ 
tion  it  is  necessary  to  subtract 
three.  However,  when  carry  is 
necessary  the  fact  that  six  is  the 
same  as  sixteen  minus  ten  results  in 
the  fifth  binary  digit  constituting 
the  correct  carry.  In  the  addition 
of  two  excess-three  numbers,  the 
fifth  binary  digit  is  examined,  as 
in  Fig.  16.  If  this  digit  is  a  one, 
the  next  decimal  digit  is  increased 
by  one,  and  three  is  added  to  the 
binary  digits  of  the  sum,  giving  the 
correct  excess-three  representation. 
If,  on  the  other  hand,  the  fifth  bi¬ 
nary  digit  is  a  zero,  three  must  be 
subtracted  to  obtain  the  correct  ex¬ 
cess-three  representation  of  the 
sum  digit.  It  is  possible,  using  this 
scheme,  to  code  ordinary  binary 
arithmetic  elements  to  perform 
decimal  arithmetic. 

Biquinary  Code 

Another  manner  of  representing 
decimal  numbers  is  based  on  the 
biquinary  code.  The  biquinary 
code.  Fig,  17,  may  be  recognized  by 
the  reader  as  the  code  used  in  that 
ancient  calculating  machine,  the 
abacus.  In  this  code  each  decimal 
digit  is  represented  by,  let  us  say, 
seven  relays.  These  relays  may  be 
divided  into  a  group  of  two  and  a 
group  of  five.  Figure  17  illus¬ 
trates  i;hat  for  a  digit  to  be  repre¬ 
sented  by  the  relay  pattern,  one  re¬ 
lay  of  each  group,  and  only  one, 
must  be  closed.  This  code  is  in¬ 
efficient  or  redundant  in  that  it 
takes  seven  devices  to  represent  a 
decimal  number,  whereas  the  ex¬ 
cess-three  code,  for  example,  re¬ 
quires  only  four  devices.  As  will 
be  shown  later,  this  redundancy 
can  be  put  to  excellent  use  in  mak¬ 
ing  a  machine  detect  its  own  errors. 

Besides  the  excess-three  code  and 
the  biquinary  code,  other  coding 
arrangements  for  decimal  digits 
are  possible.  In  a  decimal  multi¬ 


plier,  the  multiplication  table  must 
be  stored.  Coding  arrangements 
are  possible  that  simplify  this  mul¬ 
tiplication  table  by  increasing  the 
redundancy  in  the  digit  representa¬ 
tion.  This  is  a  matter  of  consider¬ 
able  interest  to  professionals  in  the 
field  of  coding. 

Error  Correction 

In  the  early  days  of  electronic 
computer  evolution  there  was  more 
emphasis  on  getting  machines  as¬ 
sembled  than  there  was  on  making 
them  work  without  error.  Today, 
however,  machines  are  expected  to 
execute  many  millions  of  consecu¬ 
tive  operations  without  failure. 
This  requirement  has  led  to  the  de¬ 
velopment  of  error-detecting  codes 
which  make  it  possible  for  a  ma¬ 
chine  to  recognize  when  it  has  made 
an  error.  Error-correcting  codes 
which  make  possible  the  automatic 
correction  as  well  as  detection  of  an 
error  have  also  been  developed. 
These  codes  involve  the  incorpora¬ 
tion  of  redundancy  in  the  number 
representation.  This  use  of  redun¬ 
dancy  parallels  the  use  that  is  made 
in  ordinary  transactions.  When, 
for  example,  a  check  is  written,  the 
value  is  both  spelled  out  and  writ¬ 
ten  as  a  figure.  Thus,  if  the  writ¬ 
ing  is  illegible  or  subject  to  misin¬ 
terpretation,  the  bank  teller  can 
usually  determine  by  examining 
both  representations  what  the 
writer  had  in  mind  when  he  wrote 
the  check. 

The  more  complex  machines  be¬ 
come  the  more  they  approach  hu¬ 
man  frailty  of  the  sort  that  is  re¬ 
sponsible  for  our  redundant  method 
of  writing  checks.  Accordingly, 
computer  designers  are  interested 
in  codes  for  numbers,  which  when  a 
mistake  has  been  made  will  enable 


the  computer  to  say  “This  code 
group  doesn’t  represent  a  number 
and  I’d  better  stop  and  call  the 
boss,’’  or  even  more  preferably, 
“This  code  group  doesn’t  represent 
a  true  number  and  it  is  clear  that 
what  it  should  be  is  so  and  so.’’ 

Error  Detection 

The  biquinary  code  has  been  de¬ 
scribed  as  a  redundant  code  and  its 
importance  lies  in  the  fact  that  the 
redundancy  offers  a  simple  basis  for 
error  detection.  In  this  code,  as 
pointed  out  previously  with  respect 
to  Fig.  17,  one  and  only  one  of  the 
symbols  in  the  group  of  two  and 
group  of  five  must  be  a  one.  If  a 
single  error  has  been  made  in  the 
code  group,  it  will  be  evidenced 
either  by  a  one  appearing  where  it 
shouldn’t  or  failing  to  appear  at 
all.  Suppose  that  a  closed  relay 
symbolizes  a  digit  being  a  one. 
Seven  relays  would  be  used  to  rep¬ 
resent  the  code  for  a  decimal  digit. 
If,  after  each  representation  of  a 
new  decimal  digit,  the  machine  ex¬ 
amines  the  group-of-two  and  group- 
of-five  relays  and  determines  that 
one  and  only  one  relay  in  each 
group  is  closed,  then  it  knows  that 
the  digit  representation  is  correct. 
The  only  time  that  this  could  fail  to 
reveal  an  error  is  when  two  failures 
have  simultaneously  occurred.  If  a 
machine  were  supposed  to  represent 
the  number  6  (see  Fig.  17)  and  by 
mistake  represented  the  number 
7,  it  would  have  been  necessary 
for  the  relay  in  the  one  column  to 
have  failed  to  close  and  the  relay  in 
the  2  column  to  conduct  of  its 
own  accord.  If  the  probability  of 
one  out  of  five  relays  failing  is  very 
small,  the  probability  of  two  failing 
simultaneously  may  be  negligible. 

The  biquinary  code  has  been  em- 
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FIG.  18 — Eyen  parity  chock 


ployed  in  .several  relay  computer.s*, 
and  the.se  machines  have  set  a 
record  for  error-free  operation. 

Checking  Digit 

The  conventional  binary  code  can 
be  made  redundant  by  inclusion  of  a  * 
checking  digit  with  each  number. 
In  Fig.  18,  the  checking  digit  is 
added  in  a  manner  that  makes  the 
number  of  I’s  in  the  number  even. 
Thus  the  checking  digit  for  the 
binary  number  16  is  a  1,  whereas 
the  checking  digit  for  the  binary 
number  17  is  a  zero,  because  there 
are  already  an  even  number  of  I’s 
in  the  binary  number  17.  If  a 
single  digit  in  the  number  15  for 
example,  were  produced  incorrectly, 
then  the  code  group  would  contain 
an  odd  number  of  I’s  and  the  ma¬ 
chine  could  thereby  recognize  the 
result  as  an  error.  Note  that  the 
error  could  be  recognized  even  if  it 
occurred  in  the  checking  digit. 

It  is  also  possible  to  use  an  odd 
parity  check  in  which  the  checking 
digit  is  added  to  make  the  total 
number  of  I’s  an  odd  number.  This 
is  a  more  sensible  check  because  a 
very  common  type  of  machine  fail¬ 
ure  is  to  make  all  digits  zeros.  This 
error  would  be  caught  in  an  odd 
parity  check  even  though  the  error 
is  produced  by  failure  in  more  than 
one  digit  place.  Neither  of  these 


TO  make  an  eleven-digit  binary 

NUMBER  SELF-CORRECTINL-,  FOUR 
DIGITS  MUST  BE  ADDED 


FIG.  19 — G*om*try  modal  oi  a  numb*r  (A),  oi  •▼•n  porlty  ch*ck  (B)  and  mU- 
corr*ctlnq  cod*  (C) 


two  checking  schemes  would  detect 
double  errors  in  general,  since  a 
double  error  might  leave  the  num¬ 
ber  of  I’s  or  zeros  unchanged. 

Error  Theory 

A  general  theory  of  error  detect¬ 
ing  and  correcting  codes  has  been 
developed  by  R.  W.  Hamming.*  To 
avoid  the  pictorial  difficulties  of 
spaces  with  more  than  three  dimen¬ 
sions,  consider  numbers  with  only 
three  digits.  Each  of  the  eight 
possible  three-digit  binary  numbers 
can  be  imagined  as  a  unique  vertex 
of  the  cube  shown  in  Fig.  19A.  In 
this  representation  each  binary 
digit  is  a  coordinate.  The  model 
can  be  generalized  to  the  extent 
that  each  of  the  possible  n-digit 
numbers  lies  at  the  vertex  of  an 
n-dimensional  cube. 

Figure  19B  shows  a  model  for  an 
even  parity  check.  Note  that  the 
binary  numbers  0, 1,  2  and  3  appear 
at  vertices  of  the  cube.  If  we  were 
to  proceed  along  the  edges  of  the 
cube  from  a  vertex  representing  a 
number  to  any  other  vertex  that 
represents  a  number,  it  would  be 
neces.sary  to  go  through  a  vertex 
which  does  not  represent  a  number. 
If  in  representing  the  binary  num¬ 
ber  3,  for  example,  a  mistake  were 
made  in  one  of  the  digit  places,  that 
single  mistake  in  a  coordinate  would 
throw  the  number  to  a  vertex  which 
it  has  been  agreed  does  not  repre¬ 
sent  a  number.  A  single  mistake 
will  always  result  in  such  a  position 
and  can,  therefore,  be  recognized. 

Error  Correction 

A  model  of  a  self-correcting  code 
is  shown  in  Fig.  19C.  In  this  model. 


the  origin  of  the  graph  represents 
the  number  zero,  whereas  the  code 
group  111  which  represents  the 
seventh  vertex  represents  the  bi¬ 
nary  number  1.  Suppose  now  that  a 
mistake  is  made  in  developing  the 
code  group  for  one.  If  instead  of 
producing  the  code  group  111,  the 
code  101  were  produced,  the  ma¬ 
chine  would  stop  at  the  fifth  vertex 
(assuming  that  the  vertices  are 
numbered  as  in  Figure  19A).  It 
would  recognize  that  this  vertex 
does  not  represent  a  number.  It 
could  further  recognize  that  the 
closest  vertex  which  does  repre.sent 
a  number  is  the  seventh  vertex  and 
could  move  to  that  position,  thereby 
producing  the  correct  code  group 
111.  To  produce  a  model  of  a  self- 
correcting  code  for  numbers  with 
more  digit  places,  it  would  be  neces¬ 
sary  to  conceive  an  n-dimensional 
cube.  The  vertices  of  this  cube 
would  be  assigned  to  definite  num¬ 
bers  with  two  forbidden  vertices 
between  every  pair  of  vertices  that 
represent  numbers.  It  would  then 
be  possible  for  the  machine  to 
recognize  when  it  has  made  a  single 
mistake  and  tell  at  which  vertex  it 
should  be  (the  closest  one).  The 
idea  can  be  extended  to  show  the 
possibility  of  a  coding  system  which 
would  automatically  correct  for 
more  than  one  error  in  a  code 
group. 
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Transistor  Equations 


Circuit  gain  and  impedance  characteristics  are  given  in  terms  of  transistor  parameters 
for  grounded  base,  grounded  emitter  and  grounded  collector  configurations.  Simpli¬ 
fying  approximations  are  given  where  appropriate 
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The  accompanying  tabula¬ 
tion  summarizes  some  of  the 
important  circuit  equations  use¬ 
ful  to  engineers  in  the  applica¬ 
tion  of  transistors. 

All  equations  are  given  in 
terms  of  the  transistor  param¬ 
eters  :  collector  resistance  r«, 
base  resistance  r,,  emitter  re¬ 
sistance  r,  and  current  amplifi¬ 
cation  constant  a.  These  quan¬ 
tities  are  all  described  in 


references  listed  in  the  bibli¬ 
ography.  The  quantity  r,  is  al¬ 
most  always  much  larger  than 
and  r.  and  often  is  even  much 
larger  than  the  load  resistance. 
This  makes  possible  approxima¬ 
tions  that  greatly  simplify  the 
complicated  exact  equations.  To 
evaluate  these  approximations  in 
this  tabulation,  the  exact  expres¬ 
sion  is  always  given  first  fol¬ 
lowed,  where  appropriate,  by  a 


simpler  approximation  equation. 

The  other  quantities  listed  are 
self-explanatory. 
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METAL  PLASTIC  ASSEMBLIES 

To  produce  the  intricate  assemblies  of  metal  and  plastic 
so  essential  in  gear  of  all  kinds,  facilities  include  a  com¬ 
bination  of  metal  stamping  and  plastic  production.  A 
highly  trained  staff  is  available  for  any  military  or  com¬ 
mercial  requirement. 


At  <*m- 

|•eb•r(  — 


TERMINAL  ASSEMtLIES:  Blocks,  boards  i«  lominatod  ood  moldod,  at* 
somblod  with  lugs,  pins,  screw  terminals,  contacts,  clips,  turret  lugs 
and  other  hardware  to  specifications. 


Cinch  Manufactuiung  Corporation 


1024  South  Haoiaa  Ave  Chicago  24  llliaalf 


Sv4et4t««y  •* 


The  list  below  comprises  the  products  of  both  Cinch  and  Howard  B. 
Jones  Division.  They  are  indicative  of  their  wide  scope  and  also 
indicate  the  myriad  of  variations  and  redesigning  that  are  possible 
with  this  background  of  production  experience. 


SOCKETS:  Tube  I  Receiver,  Transmitter  and  Special);  Battery, 
all  types  •  C-R  Tube  •  Crystal  •  Electrolytie  •  Class  Type;  4  to  7 
prong  laminated  •  Infra-red  Roy  Tube  •  High  Altitude  Airborne  Types 

•  Kinescope:  Mognal,  Duodecol,  Diheptol  •  Lohtol-Mini'ature-Multiplug- 
Noval-Octol  (Molded  bahelite,  steatite,  teflon,  Kel-F  and  laminated) 

•  Pteiicon  •  Printed  Circuit  *  Special  Sockets  fo  Specs  •  Sub-Minia¬ 
ture:  Hearing  Aid  Types  •  TV;  110V  Circuit  Breakaway  •  Vibrator  • 
Pencil  Tube  Transistor  •  Diode 


ANTENNA  JACKS 
BANANA  PINS  AND  JACKS 
BARRIER  TERMINAL  STRIPS 
FANNING  STRIPS 
BATTERY  PLUGS  I  SOCKETS 
BINDING  POSTS 
DIODE  SOCKET 

CONNECTORS,  MULTI  CONTACT 
FUSE  STRIPS,  BLOCKS  (.  BOARDS 
GRID  CAPS 
GRID  CAP  SHIELDS 
HERMETICALLY  SEALED  TUBE 
SOCKETS 


METAL  STAMPINGS 


MICRO-CONNECTORS 


MOUNTING  DEVICES 


PHONO  TIP  JACKS 


PRINTED  CIRCUIT,  CONNECTORS 
SHIELDS,  TUBE-MINIATURE  A 
NOVAL  A  BASES  SOLDERING 
LUGS— 200  VARIATIONS 


STRAP  NUTS 


TRANSISTOR  SOCKET 


TUBE  HOLDERS— SPRING  TYPE 


VIBRATOR  PLUGS  AND  SOCKETS 


Transistor  Equations  (continued  from  p  i56) 
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Millions  of  Cycles  of  Contact  Life . . . 


At  One -Third  the  Cost 


Nearly  a  thousand  of  these  eontaets  will  fit  in 
a  thimble,  yet  the  aeeiirae\  of  a  gasoline  gauge 
clep<‘n(ls  on  their  uniform  [X'rformanee  over  a 
life  measured  in  millions  of  eyeles. 

The  instrument  is  designed  so  that  the  varying 
width  of  the  oontaet  gap  controls  the  gauge. 
As  a  result,  the  eontaet  gap  is  extremely  eritieal. 
Once  the  gauge  is  calibrated,  the  contacts  must 
retain  their  shap<‘  precis«*l\.  'I'hcx  have  t<* 
resist  the  p<‘ening  effect  of  high  frequencx 
o|M‘ration.  'Ibex  must  withstand  the  pitting 
and  erosum  «»f  almost  eontiniioiis  arcing  and 
still  maintain  low  contact  resistance  xvith 
light  pressure. 

For  this  kind  of  an  application,  platinum  ami 
platinum  allox  s  would  S4‘em  to  be  the  li»gical 
choice.  'I'liere  is  just  one  drawback  .  .  .  the 


cost.  This  is  where  Mallory’s  exp«‘rience  in 
contact  engineering  was  able  to  save  the  manu¬ 
facturer  two-thirds  of  his  previous  cost. 

Through  metallurgical  techniques,  Mallorv 
creates  new  materials  by  combining  the  desir¬ 
able  characteristics  of  several  metals.  One  of 
thest*  materials  is  KIkonium  17,  a  silver-nickel- 
cadmiiim  alloy  which  had  the  required  charac¬ 
teristics  ...  at  a  fraction  of  the  cost. 

Other  Mallorx  contact  materials  will  meet  the 
requirements  of  virtually  any  electrical  contact 
application.  Vlhether  xour  problem  involves 
simple  button  or  rivet  eontaets — or  a  complex 
assembly — take  advantage  of  the  experience 
our  engineers  have  accumulated  in  the  develop¬ 
ment  of  over  5000  different  types  of  contacts 
and  contact  assemblies,  (^all  us  today  .  .  .  lower 
your  production  costs  tomorrow. 


Expect  more . . .  ai™™. 

Get  more  from  MaLLOrY 


in  (Umada,  maJw  and  $oid  6r  Johnson  and  l.td..  1 10  Indualrr  StroH,  Tttrttni**  15,  (Pniario 
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Electroluminescent  Screens 


Direct  transformation  of  elec¬ 
trical  energy  into  light  through 
electroluminescence  is  becoming  in¬ 
creasingly  important  in  the  lighting 
field,  but  even  more  important  uses 
may  lie  ahead  in  the  field  of  elec¬ 
tronics. 

Electroluminescence  is  the  prop¬ 
erty  of  certain  materials  that 
causes  them  to  emit  light  when 
placed  in  a  fiuctuating  electric  field. 
It  may  be  produced  by  a  device 
comprising  a  film  of  phosphor  dis¬ 
persed  in  the  dielectric  between 
two  conducting  plates.  Such  a 
luminous  capacitor  is  shown  in  Fig. 
1.  One  plate  is  of  electrically-con¬ 
ducting  glass  while  the  other  is 
formed  by  coating  the  dielectric 
with  vaporized  aluminum.  Another 
type  of  luminous  capacitor  consists 
of  a  pair  of  enameled  copper  wires 


FIG.  1 — ^DoctrolumtaiMcaiit  aenmn  ra- 
MmblM  ordinary  capacitor 


in  close  contact  wound  side-by-side 
on  a  glass  tube.  Phosphor  sus¬ 
pended  in  oil  is  brushed  over  the 
wires  and  luminescence  produced 
by  an  alternating  potential  of  about 
200  volts. 

Present  applications  include  il¬ 
luminated  clock  faces,  instrument 
dials,  dashboard  and  cockpit  lights. 


FIG.  2 — RoIoUto  light  output  Tortua 
voltogo  at  conatont  froquoncy 


These  lamps  are  characterized  by 
instantaneous  operation  and  smooth 
dimming  to  extinction  through  con¬ 
trol  of  applied  alternating  potential. 

Intensity  of  emitted  light  depends 
upon  thickness,  resistivity  and  di¬ 
electric  constant  of  the  phosphor 
and  the  frequency  and  magnitude 
of  the  applied  potential.  Figure  2 
shows  the  variation  in  light  output 


FIG.  3 — RoIoUto  light  output  Toraua 
froquoncy  at  conatont  Toltago 


with  voltage  for  a  GO-cps  alternat¬ 
ing  potential.  Figure  3  shows  the 
relation  between  light  output  and 
frequency;  the  potential  was  held 
constant  at  100  volts.  A  given 
amount  of  light  is  emitted  each 
time  the  luminous  capacitor  is 
charged  to  a  given  voltage.  The 
more  times  per  second  this  occurs, 
the  greater  will  be  the  amount  of 
light  emitted. 

The  luminous  capacitor  is  being 
investigated  as  a  possible  substitute 
for  cathode-ray  tubes. 

Although  no  perceptible  color 
change  occurs  as  a  luminous  ca¬ 
pacitor  is  dimmed,  a  definite  color 
change  has  been  observed  with 
variable  frequency  operation.  A 
lamp  that  luminesced  yellow-green 
at  60  cps  can  be  made  to  glow 
pale-blue-green  at  3,000  cps.  This 
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Typ«  260.A  Fr«q.  50KC  to  50MC 


The  Q  Meter  Type  260- A  repIaoe«  our  Type  160- A,  one  of 
Boonton  Radio's  Q  Meters  which  has  been  standard  equip¬ 
ment  in  laboratories  and  on  pro4lu4'tion  lines  for  eighteen 
years.  Many  improvements  have  l)een  made  during  this  time, 
but  several  of  our  ideas  for  a  lietter  instrument  were  too  ex¬ 
tensive  to  put  into  a  model  already  in  production.  These 
ideas  were  carefully  tested  for  use  in  a  new  model.  The  Q 
Meter  Type  260-A  includes  all  past  improvements  and  the 
extensive  changes  that  we  have  accumulated. 

SfCCfFICATIONS; 

FRiQUINCY  COViRAOE:  SO  KC  !•  SO  MC  C*iiNnuew«ly  vorioU*  in  •ight  rnn«M. 
FRSQUfNCY  ACCURACY]  Appmaimninly  *1%. 

RANOf  OF  Q  MEASUREMiNTS:  10  to  62S. 

RANOE  OF  DIFFERENCE  Q  MEASUREMENTS:  0  In  12S. 

INTERNAL  RESONATING  CARAOTANCE  RANOE: 

Main  Tuning  Dial:  30  In  4S0  mml  (dirn«l  mnding)  cnllbfolnd  In  1.0  mmf 
IncrnmnnH  frnm  30  In  100  mmf:  S.O  mmf  incmmnnt*  fmm  100ln4SOmmf. 
Vnrninr:  —3.0  In  +3.0  mmf  (dirncf  rnnding)  calihrnlMi  In  0. 1  mmf  IncrnmnnH. 
ACCURACY  OF  RESONATING  CAFAOTOR: 

Main  Tuning  Dial:  Aggmximnlnly  *  1%  nr  1.0  mmf,  wliichnvnr  In  Nin  grnninr. 
Vnminr:  -^0.1  mmf. 

FOWfER  SUFFlYt  90-130  vnlH-60  cgn  (InlnmnHy  mgulnind). 

ROWER  CONSUMRTION:  6S  Wnttn. 

Mndnl  nvnilnMn  for  nHinr  Rnwnr  Suggly  vnHngnn  nnd  fmgunncinn. 
tygn  103-A  Accnnnnry  Inductnm  AvnilnMn  for  nnMm  frngunncy  mngn. 
RRICE:  $723.00  F.  O.  ft.  FAaORY 


NEW  FEATURES 


g  Lo  Q  Scale  permits  Q  readings  down  to  a  value  of 


n  A  Q  Scale  reads  the  dilfereniM?  in  Q  of  two  circuits 
or  components  up  to  a  value  of  123. 

•  Thermocouple  fur  indicating  current  inserted  into 
measuring  circuit  redesigned  fur  high  hurnout 
point  well  above  operating  current. 

•  Oscillator  maximum  output  level  adjusted  to 
minimize  pussihility  of  thermocouple  failure. 

n  Voltage  insertion  resistor  decreased  to  0.02  ohms 
to  minimize  effect  on  measuring  circuit.  New  type 
low  reactance  metalized  coaxial  resistor  used. 

n  All  indications  on  large  meters  with  parallax  cor¬ 
rection  and  accuracy  of  ^1%  full  scale. 

•  Range  switch  controls  mask  and  arrow  which  in¬ 
dicate  correct  scale  on  frequency  dial. 

•  Oscillator  rigidly  support!^  hy  casting  which  sup¬ 
ports  turret  hall  bearings  and  circuit  using  long 
life  subminiatuie  triode. 


VUH  our  booths  T2-S2?  and  #2-322  at  tho  I.R.t.  Show 
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property  hati  suggested  several 
additional  uses  for  the  luminous 
capacitor. — j .  M  .c. 
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Voltage  Regulator  Tubes 

By  Waltbr  R.  Jones 

Panel  on  Electron  Tuhre 
Reeearrh  and  Development  Board 

Sew  York,  S.  Y. 

Use  of  voltage  regulator  tubes 
in  military  equipment  is  increasing. 
As  the  many  uses  for  these  tubes 
increase,  difficulties  encountered  in 
their  applications  will  likewise  in¬ 
crease.  Certain  fundamental  char¬ 
acteristics  of  a  voltage-regulator 
tube  must  be  considered  if  reli¬ 
ability  and  satisfactory  perform¬ 
ance  are  to  be  obtained. 

Voltage  regulator  tubes  are  usu¬ 
ally  recommended  for  use  under 
various  conditions  of  current  drain 
from  6  milliamperes  to  30  or  40 
milliamperes  as  shown  in  Table  I. 

Essentially,  voltage  -  regulator 
tubes  of  the  glow-discharge  variety 
contain  a  cathode,  usually  cylin¬ 
drical  in  shape,  of  relatively  large 
area,  and  a  relatively  small  anode. 
Upon  the  cathode  is  deposited  a 
thin  film  of  some  material  that 
serves  as  an  activator.  The  elec¬ 
trodes  are  sealed  in  a  bulb  contain¬ 
ing  an  inert  ga.s — argon,  helium, 
neon,  krypton  or  a  mixture  of  gases 
at  pressures  that  may  be  as  low  as 
a  few  millimeters  to  more  than  a 
centimeter  of  mercury,  depending 
upon  the  operating  conditions  under 
which  regulation  is  desired.  Figure 
1  indicates  the  basic  structure  of 


FIG.  1 — Volla9*-r*9ulator  tub*  •tructur* 


a  glow-type  regulator  tube. 

Table  I  shows  that  the  minimum 
plate  current  for  these  tubes  is  5 
milliamperes  while  the  maximum 
varies  from  30  to  40  milliamperes 
depending  upon  the  tube  type. 
Frequently  a  voltage  regulator  tube 
is  employed  as  a  reference  tube 
where  the  drain  is  less  than  5 
milliamperes.  Erratic  performance 
is  obtained  under  these  conditions 
owing  to  the  fact  that  only  a  small 
amount  of  the  cathode  surface  is 
covered  by  the  glow. 

In  applications  of  this  sort  the 
use  of  a  voltage-reference  tube  is 
required  if  reliable  operation  is  to 
be  obtained.  In  instances  where  a 
reference  tube  is  not  employed,  the 
current  drain  must  be  increased  to 
at  least  5  milliamperes  if  satisfac¬ 
tory  operation  is  to  be  obtained 
with  a  voltage-regulator  tube. 

The  second  part  of  Table  I  shows 
the  characteristics  of  two  voltage- 
reference  tubes  that  are  currently 
available. 

It  is  a  characteristic  of  glow- 
regulator  tubes  that  the  current 
density  remains  constant  so  that 
the  cross-sectional  area  over  which 
current  flows  varies  instead.  Thus 
when  the  current  is  small,  the  glow 
does  not  cover  the  whole  of  the 
cathode  surface  but  concentrates 
on  a  part  of  it.  As  the  current  is 
increased,  the  area  of  the  cathode 


FIG.  2 — Pareoneter*  ior  proper  opera¬ 
tion  explained  in  text 


covered  by  the  glow  increases  lin¬ 
early  with  the  total  current. 

Under  many  conditions  of  oper¬ 
ation  if  the  voltage-regulator  tube 
is  observed  it  will  be  noticed  that 
the  active  glow  area  within  the  tube 
shifts  considerably.  This  shifting 
that  occurs  within  the  tube  accounts 
for  small  variations  in  the  regu¬ 
lated  voltage  developed  across  the 
tube  itself.  This  effect  is  sometimes 
referred  to  as  jitters. 

During  the  long-time  life  of  the 
tube  the  voltage  regulation  may 
change  and  the  regulated  voltage 
will  increase.  This  results  from 
partial  cleaning  up  of  the  activator 
during  life. 

If  the  regulator  tube  is  subjected 
to  very  high  starting  currents,  the 
regulated  voltage  may  require  as 
long  as  20  to  30  minutes  to  drop 
to  its  normal  operating  voltage. 
The  regulation  is  affected  by 


Table  I — Voltage  Regulator  and  Reference  Tubes 


.Minimum 

Maximum 

.Maximum 

D-G 

Minimum 

breakdown 

TuIh! 

current 

current 

breakdown 

operatinK 

in  darkness 

type 

in  rna 

in  ina 

D-C  volts 

volts 

D-C  volts** 

OA2* . 

a 

30 

183 

1.30 

223 

OA3* 

.s 

40 

103 

73 

160 

VB7."> 

OB2* 

30 

133 

108 

210 

OB3 . 

r, 

30 

130 

00 

17.3 

OC3 . 

3 

to 

133 

103 

210 

VR10.-> 

VBir,0 

5 

40 

183 

1.30 

225 

5 

23 

1.30 

93 

.'.787 . 

5 

30 

141 

100 

6073 . 

Ty 

:$o 

183 

1.30 

•  «  * 

6074 

5 

30 

133 

108 

.so:.  I* . 

l.l 

Voltage  Reference  Tubes 

3.3  113 

87 

16') 

.".783 . 

13 

3.5 

123 

87 

«  •  « 

*  Arined  Services  Prt'ferred  List. 

**  This  is  the  ininimutn  value  if  tube  is  hold  in  dark  for  24  hours  before  test 
iiift  end  tc.stod  in  total  darkness. 

**•  Thwe  values  for  the  dnrkne.ss  test  are  currently  being  determined. 
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NO.  »:vrN'  or  a  sekies 


recisio 


The  Helipot  Corporation 

originators  of  the  helical  precision  - 
potentiometer,  were  pioneers  in  the  development  of 
the  basic  multi-turn  principle  in  f>otentiometer 
design.  Equipped  with  the  HelifX)t 
RA  Precision  DUODIAL,  these  units 
provide  high  resolution  and 
extreme  precision  in  limited  panel  space. 


Miniature  Prerision  Bearings 

are  the  extra  quality  pimlucts  manufactured  by  the  originators  and 
pioneer  develo|x.‘rs  of  ball  bearings  in  miniature  precision  sizes.  More  than 
three  thousand  discriminating  customers  are  currently  being  supplied  with 
MPB  coin|K)nents  for  applications  involving  high  fidelity  |X‘rformancc. 

These  fine  quality  MI’B  ball  bearings  are  manufactured  under  exclusive 
and  exacting  prcxluction  procedures  as  conceived  and  developed  by  MPB 
designers  and  engineers.  Many  designs  and  sizes  of  miniature  ball  bearings 
initially  develojxd  at  MPB  are  now  internationally  standardized.  Over  a 
million  MPB  ball  bearings  have  been  installed  in  devices  ojxrating  under 
unusual  conditions  .  .  .  extreme  temjxraturc  range  .  .  .  shock  .  .  .  continu¬ 
ous  high  load  capacity  .  .  .  limited  space  in  project  miniaturization. 

MPB  ball  bearings  arc  fully  ground,  lap|xd,  and/or  honed  to  ABEC  5 
tolerances  or  better.  They  are  torque  tested,  ultrasonicly  cleaned,  supplied  in 
specific  tolerances  and  classified  within  the  tolerances  for  prompt  assembly 
and  maximum  service.  MPB  ball  bearings  are  normally  supplied  in  10  scries, 
from  1/10"  to  5/16"  o.d.,  of  high  carbon  chrome  bearing  stc*cl.  Some  are  sup¬ 
plied  in  stainless  and  ber^lium  cop|K-r,  and  all  are  assembled  with  best  quality 
balls.  The  most  extensive  engineering  knowledge  in  miniature  bearing  appli¬ 
cations  is  available  to  you.  Write  for  Catalog  aiul  survey  sheet  E5 


Continued  expansion,  necessary  in  order  to  supply  a  steadily  increas¬ 
ing  demand  for  extra  quality  bearings,  will  soon  enable  us  to  partici¬ 
pate  in  your  future  planning. 


iniature  precision  Bearings 

Incorporated  Keene,  New  Hampshire 


iove 

$paee 

tveight 

friction 


lioneer  JPreeitionistt  to  the  World's  foremost  Instrument  nianufaeturers 
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Want  mort  information?  Um  post  card  on  lost  pogo. 


changes  in  current  within  the  oper¬ 
ating  range.  Thus,  if  a  tube  that 
has  been  operating  for  a  long  time 
at  low  current  is  suddenly  changed 
to  higher  current  the  regulated 
voltage  value  may  be  somewhat 
different  from  the  value  obtained 
after  a  long  period  of  time  at  the 
higher  current  value.  If  a  voltage- 
regulator  tube  is  not  used  for  awhile 
the  regulated  voltage  will  likewise 
require  considerable  time  before  it 
becomes  stabilized. 

The  minimum  d-c  voltage  re¬ 
quired  for  breakdown  of  various 
voltage  regulator  tubes  is  shown 
in  Table  I.  Voltages  somewhat  in 
excess  of  the  values  shown  must  be 
available  to  be  certain  that  the  tube 
will  completely  ionize  so  the  proper 
d-c  regulated  voltages  will  be  ob¬ 
tained.  These  values  are  also  shown 
in  Table  I. 

Ionization  of  these  tubes  is  ac¬ 
complished  from  three  sources: 
photoelectric  effects  on  the  cathode 
from  external  light  sources,  radio¬ 
active  effects  from  radiation  and 
finally  the  field  owing  to  voltage 
applied  between  the  cathode  and 
anode  of  the  tube.  The  sum  of  these 
effects  establishes  the  value  of  mini¬ 
mum  breakdown  voltage  shown  in 
Table  I.  If  now  the  tube  is  operated 
under  conditions  of  total  darkness, 
then  more  voltage,  perhaps  as  much 
as  60  or  60  volts,  will  be  required 
for  breakdown  since  the  contribu¬ 
tion  from  photoelectric  radiation 
has  been  removed.  Likewise,  if  the 
tube  is  mounted  where  radioactive 
radiation  is  completely  removed, 
the  breakdown  voltage  will  also  be 
increased. 

It  is  important  to  determine 
whether  the  published  ratings  cover 
operation  in  the  dark  or  in  lighted 
areas.  The  conditions  are  specified 
on  the  rating  sheets  and  these 
values  will  not  be  realized  in  service 
unless  the  operating  conditions 
duplicate  those  under  which  the 
production  tests  are  conducted. 

Often  it  is  desirable  to  shunt  the 
voltage-regulator  tube  with  a  ca¬ 
pacitor.  It  is  necessary  to  keep  the 
value  of  capacitance  at  or  ^low 
0.1  |i.f.  If  this  value  is  exceeded 
instability  and  oscillations  may 
occur. 

In  this  discussion  it  has  been 
assumed  that  the  proper  circuit 
design  has  already  been  completed. 


If  the  voltage  regulator  tube  is  to 
operate  within  its  rated  conditions 
there  are  three  conditions  that  must 
be  satisfied.  These  limiting  condi¬ 
tions  are  given  in  Table  I  for 
several  types  of  voltage  regulator 
tubes. 

Referring  to  Fig.  2  these  condi¬ 
tions  are: 

(1)  The  voltage  Vr  supplied  to 
the  tube  before  firing  is  equal  to  or 
exceeds  the  minimum  breakdown 
voltage  specified  in  Table  I.  Thus 
the  d-c  supply  voltage  V,  must 
equal  Vt  plus  the  voltage  drop 


across  R  when  the  only  current 
flowing  is  that  due  to  the  load  Rl. 

(2)  The  current  It  flowing 
through  the  tube  after  breakdown 
is  held  above  the  minimum  permis¬ 
sible  value  shown  in  Table  I. 

(3)  The  current  U  flowing 
through  the  tube  after  breakdown 
will  not  exceed  the  maximum  value 
shown  in  Table  I  even  if  the  load 
current  should  be  reduced  nearly  to 
zero. 
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PERTINENT  PATENTS 


For  some  time  microwave  spec¬ 
troscopy  has  been  reported  from 
laboratories  in  the  electronics  and 
chemical  industries  as  a  means  for 
analyzing  the  composition  of  gases 
and  fluids.  One  use  of  this  method 
has  been  detection  of  moisture  in 
oil  lines  by  a  sweep  frequency  ap¬ 
plication  of  microwave  energy  to 
the  oil  line.  The  range  of  fre¬ 
quencies  at  which  the  line  is  swept 
includes  the  molecular  absorption 
frequency  of  water. 

An  interesting  patent  in  this 
field  is  number  2,602,835  granted 
to  W.  D.  Hershberger  and  assigned 
to  Radio  Corporation  of  America. 
The  invention  covers  the  method 
and  apparatus  for  microwave  spec¬ 
troscopy  in  the  analysis  of  organic 
and  inorganic  gases. 

Figure  1  shows  the  general  ar¬ 
rangement  of  apparatus  in  Hersh¬ 
berger’s  technique.  Microwave  f-m 
energy  is  applied  to  a  waveguide 
into  which  is  inserted  a  gas  cell. 
The  gas  cell  may  be  continuous  with 
a  gas  line,  or  a  separate  chamber, 
but  in  every  case,  it  has  microwave 
transparent  seals  into  the  wave¬ 
guide.  Microwave  energy  is  detected 
after  passing  through  the  cell. 
Simultaneously  the  same  microwave 
energy  is  applied  to  a  standard  of 
frequency  through  a  directional 
coupler. 

The  frequency  standard  may  be 
a  resonant  chamber  operating  at 
the  molecular  absorption  frequency 
of  the  gas  under  analysis,  or  a 
standard  gas  chamber  under  con¬ 


FIG.  1 — Microwor*  ipsctroacopY  op- 
paratu*  providM  comparison  botwoon 
ga»  chamber  rotoncmco  and  atondard 

ratonanc* 

trolled  conditions  of  temperature 
and  pressure  having  the  desired 
microwave  molecular  resonant  fre¬ 
quency.  Means  are  provided  for 
controlling  the  modulation  and  cen¬ 
ter  frequency  of  the  microwave 
generator  and  for  accurate  com¬ 
parison  between  the  test  gas- 
chamber  resonance  and  the  standard 
resonance.  Indicators  for  the  com¬ 
parison  are  provided. 

Computers 

Computers  employing  electron 
tubes  and  circuits  of  all  types  are 
the  subjects  of  increasing  numbers 
of  patents  being  issued  currently. 
The  inventions  range  from  the  com¬ 
paratively  simple  but  complicated 
looking  circuit  awarded  patent 
number  2,603,415,  issued  to  Daniel 
Silverman,  J.  D.  Eisler  and  J.  H. 
Huth,  assignors  to  the  Stanolind 
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Unique  Insulator 
Designed  for  Service 
at  Altitudes  of 
50,000  Feet . . . 

Specs  list  temperature 
conditions  from 
minus  117°  to  212°  F 

This  hcavff  dutii  antennae  insulator, 
designed  for  use  in  the  ininitnuin 
hij;li  frtMjueney  ran^ie,  can  safely 
handle  voltajies  up  to  1(),0<M)  at 
current  flows  of  8  amps. 

Fluoro  Plasties  Ine.  «)f  Phila¬ 
delphia,  Pa.,  compression  molded 
\\'2  pounds  of  Kel-F*  about  a 
metallic  insert  to  prcMluce  the 
insidat(»r  which  measures  inches 
in  diameter  and  (>  inches  in  height. 
The  dimensional  stability  of  Kel-F 
polymers  assures  jin  hermetic  seal 
between  plastic  and  metal  even 
Jinder  the  extreme  comlitioiis  of 
service. 

Fluoro  Plastics  is  e(|uip|M‘«l  for 
both  comi)ression  and  transfer 
molding  on  a  priMluction  basis... 
is  currently  turning  out  a  divers«‘ 
^roup  of  pnalucts  including  valve 
seats,  "o”  rin^s.  insulators... ran^- 
inji  in  si/.<-  from  a  few  grains  of 
Kel-F  to  <i  pounds  and  up  to  10 
inches  in  diameter  or  height. 

Ht  K  HHt 


New  Hook-up  Wire  with  Extruded  KEL-F* 
Insulation  Solves  Heat  and  Damage  Problems 


Jinder  the  extreme  comlitioiis  of  T’/ii.v  we/r  wire, coated  with  KKb-h  *, 
service.  ideally  suited  for  the  totally-en- 

Fluoro  Plastics  is  e(|uip|M‘<l  for  wiring  job  where  it 

both  comiiression  and  transfer  solves  the  dual  problem  of  heat 
molding  on  a  prcMluction  basis...  and  dama^fe  that  has  faced  <lesij{n- 

is  currently  turning  out  a  diversi*  ♦‘r''  for  years.  Urst,  even  in  the 

^roup  of  pnalucts  including  valve  most  iTamped  assembly  jobs,  a 
seats,  "o”  rin^s.  insulators... ran^-  <‘an*h*ss  slip  of  a  t«H»l  or  soldering 
iiifi  in  size  from  a  few  grains  of  '•‘on  won  t  damage  Kel-F  you 

Kel-F  to  (i  pounds  and  up  to  IP  ‘“"‘f  ^pl'f  "ith  a  hammer  under 

inches  in  diameter  or  height.  normal  conditions;  it  melts  at  about 

410°  F.  Serotid,  the  insulation  re- 
m  Hvpttri  K  io:t  tains  its  fa//  physical  and  dieletdric 

projierties  at  temperatures  to 
8(M>°  F.  No  leaka>'e...no  shorts. 

Suqirenant  Mfj;.  Co.  of  Boston, 
Mass,  was  one  of  the  first  extrmlers 
to  recognize  these  Kel-F  (pialities, 
and  the  company  develojM'd  its  own 
te<-hni(pies  for  extruding  an  evenly 
balanced  coating;  of  the  plastic  on 
wire  of  all  tyjK's.  Early  stranded 
single  conductors  have  lM‘en  fol¬ 
lowed  by  twisted  (mireil  wires  indi¬ 
vidually  insulated  with  Kel-F  and 
encased  with  a  jacket  of  Kel-F... 
then  imlividually  in.sulated  wire  — 
or  a  twisted  pair  — surrounded  by 

4E  Rtgutertd  trademark  f»r  Tht  M.  V.  KtUegg  Company's  tri/liiore<hlor»elhyltme  polymers 


braid(><l  metallie  shielding  and  cov¬ 
ered  w  ith  a  plastic  jacket.  Surpren- 
ant  has  also  »levelo|H*d  a  wide  ran>re 
of  color-c(Mle<l  wire — 18  colors  in  all. 

.Vll  Surprenant  wire  coated 
with  Kel-F  jiolymers  is  marketed 
under  the  company's  trade  name 
“Surflene”. 

While  resistance  to  heat  and 
damage,  and  excellent  insulating 
<iualities  are  most  im|M)rtant  in  the 
usual  application,  wiring;  installa¬ 
tions  for  servic-e  in  sub-zero  or 
humid,  tropic  l(K-ations,  or  e.\|K)- 
sure  to  corrosive  chemi<-als  or 
vajMirs  can  utilize  the  unusual 
chemical  inertness  and  4  to  .j(K) 
dejjret*  effwtive  utility  ratine  of 
Kel-F  to  insure  trouble-free  i)er- 
formanc-e. 
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in  K  101 

(SEE  REVERSE  SIDE) 
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New  KEL-F  Plant 
Slated  for  Early 
Operation  .... 

Th«*  new  I,(KK(,()(R(  pound  plant  for 
the  pnaluetion  of  Kel-K  polynierx 
is  sche<lule4l  to  /fo  into  fiill-srale 
o|)eration  within  the  next  month. 
It  is  lielieved  that  the  radically- 
increased  pnaluction  from  these 
new  facilities  will  completely  re¬ 
lieve  the  tixht  supply  situation 
which  has  existtsi  iMM'au.se  of  the 
wi<lespr('a<l  u.se  of  Kel-K  for  de¬ 
fense  proje<'ts...enal»linf{  industry 
to  pnxxH^I  into  <simmen‘ial  pro- 
duttion  with  the  many  proje<’te«l 
applications  of  this  uni(|ur  fluonH 
rhloro-<'arlK>n  material. 


cm/mo  FRm  precedihs  page 


Early  Application 
Demonstrates  Major 
Advantages  of  KEL-F* 
in  Design  of 
Electrical  Parts 

The  IJHF  .socket  pictured  denion- 
strate.sa  sjMH'ific  tyjK*  of  application 
for  which  Kcl-K*  polymers  are 
esp<*cially  suited.  However,  it  also 
.serves  excellently  to  illu.strate  the 
unitpie  coinhination  of  pro|K*rties 
that  has  caused  designers  to  .sjx*- 
cify  Kel-F  for  many  other  electrical 
and  electronic  applications. 

The  two  upjKT  pictures  illustrate 
the  accuracy  of  the  parts  obtained 
by  ordinary  injerdion  molding  of 
Kel-F.  Neither  the  molded  s(K-ket 
base  (toj)),  nor  the  cover  piece 
(middle)  had  to  Ik-  “fini.shed”  in 
any  way  prior  to  assembly,  (irom- 
met  holes,  slots  for  contact  cdips, 
the  .slits  through  which  connec-tion 
terminals  extend,  and  even  sup- 
I)orts  and  spacers  .  .  .  all  were 
formed  in  a  single  injwtion  mold¬ 
ing  oi)eration  for  each  piece  .  .  . 
to  such  clo.se  tolerances  that  the 
contact  clips  on  this  particular 
s<K‘ket  provide<l  the  most  jjositive 
electrical  contact  ever  attained 
.  .  ,  resulted  in  a  4,000  RMS  volt¬ 
age  rating. 

Prissiri  Assinbly  Techiiqws 

CM  bl  Kitf 

The  extraordinary’  mechanical 
.strength  of  Kel-F  polymers  is 
demon.strated  in  the  low'er  picture 
of  the  assembled  socket.  These  tube 
sockets  were  assembled  on  a  one- 
ton  pre.s.s . . .  the  mechanical  prop¬ 
erties  of  Kel-F  permitted  this  type 
of  pressure  assembly  without  crack¬ 
ing  or  chipping. 

The  Hrilhart  Plastics  (.'orporation 
of  Mineola,  N.  Y.,  in  undertaking 
the  job  of  molding  Kel-F  into  the 
two  Kel-F  in.sulators  described 
here,  jiioneered  the  techniques  for 
injection  molding  of  intricate  parts 
from  trifluorochloroethylene. 

io  K  t03t 


Leading  mnlden  and  extruders  spenalixe 
infahTtrationof  materiaie  afi<^parF«  made 
of  Kel-F .  .  .each  month  this  column  U'ill 
spotlight  sereral  of  these  companies  Reith 
L.  their  prinripal  serrires  and  products.  J 

Chicago  Die  Mold  Divisioii 

U.  S.  RUBBER  COMPANY 
CMcafo,  m. 

Compression  ond 
Injection  Molding 
Valve  Diaphragms 
Military  Components 

Plax  Corporation 

Hartford,  Comi. 

Extruded  Rod  and  Tubing 
Molded  Rod  ond  Tubing 
Molded  Sheets  (to  thkk) 

Injection  Molding 

Military  Components 

Resistoflex  Corporation 

BoHoviNe,  N.  J.  ! 

Extruded  Rod  ond  Tubing  i 

Compression  Molded  Sheets 

and  Discs  | 

Revere  Corp.  of  America 

WaNingford,  Conn. 

Coated  Wire  and  Cable 

I  United  States  Gasket  Company  ■ 

Camden,  N.  J.  \ 

Compression  Molding  i 

Gaskets  and  Packing  ( 

Extruded  Rod  and  Tubing  ! 

Iniection  Molding  { 

Military  Components  j 

i 

The  Visking  Corporation 

j  Torre  Haute,  Ind. 


Extruded  Thin  Film 
Extruded  Lay-Rot  Tubing 


For  complaf*  informaNoH  r^gordmg  any  Ram 
mMfiMMd  M  DESIGN  AND  PRODUCTION  NEWS, 
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The  range  of  these  big  guns  exceeds  anything  else 
afloat.  In  a  like  manner,  Edo  echo-sounding  equip¬ 
ment  now  being  installed  on  ships  of  the  U.  S.  Navy 
gives  far  greater  range  and  accuracy  than  other 
types  of  sonar  previously  used.  This  superior  per¬ 
formance  promises  important  advances  in  both 
ocean  navigation  and  naval  tactics. 

For  instance,  the  Edo  Model  185  deep  sounder 
continuously  measures  and  records  any  known 
ocean  depths  giving  the  navigator  a  new  means  of 
plotting  his  course  by  ocean  bottom  contours.  Other 
Edo  sonar  devices  search  out  and  detect  distant  ves¬ 
sels  with  a  range  and  accuracy  never  before  believed 
possible. 

Such  successful  results  come  only  from  a  research 
and  engineering  staff  endowed  with  imagination, 
ingenuity  and  the  ability  to  apply  the  latest  devel¬ 
opments  in  the  whole  held  of  electronics  to  any 
specihc  problem  —  a  characteristic  Edo  trait  for  over 
a  quarter  of  a  century. 

EDO  CORPORATION  •  COLLEGE  POINT,  N.  Y. 


A  SYMBOL  KNOWN  AND  RESPECTED 
FOR  OVER  A  QUARTER  OF  A  CENTURY 

Twenty -seven  years  of  experience  are  behind 
the  le^ership  which  Edo  enfoys  in  the  field 
of  sonar  development,  research  and  manu¬ 
facture.  Members  of  the  Edo  engineering  staff 
have  pioneered  many  of  the  developments 
which  make  the  use  of  echo-ranging  under¬ 
water  detection  equipment  an  increasingly  im¬ 
portant  function  not  only  in  anti-submarine 
warfare  but  also  in  the  safe  and  efficient  opera¬ 
tion  of  modern  ships. 

The  exceptional  performance  of  Edo  equip¬ 
ment  brings  to  the  famous  flying  fish  emblem 
increasing  recognition  as  the  symbol  of 
superior  equipment. 
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The  C-3  Methods  Manual  represents  a  composite  of  better 
methods  for  the  wiring  and  assembly  of  Amphenol  cables 
and  connectors  All  the  advocated  methods  have  been 
compared,  tested  and  have  passed  stringent  screening, 
not  only  by  Amphenol’s  engineers  but  by  others  in  the 
field  as  well. 
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ELECTRONS  AT  WORK  (continued) 

Oil  and  Gas  Co.,  Tulsa,  Okla.,  to 
the  complex  device  incorporated  in 
the  Tristimulus  Integrator  invented 
by  S,  A.  Loukomsky  and  E.  I. 
Stearns,  and  awarded  patent  num¬ 
ber  2,603,123,  assigned  to  American 
Cyanamid  Company,  of  New  York. 

In  the  “Electrical  Computer” 
illustrated  in  Fig.  2  electrical  re¬ 
sistance  circuits  in  several  meshes 
are  employed  to  compute  the  eco¬ 
nomic  factors  of  a  distribution 
system.  A  series  of  adjustable  im¬ 
pedances  Z  are  so  arranged  that 


FIG.  2 — Mat«TU  in  mesh  circuits  indicate 
oil  supplied  to  distribution  points  in  this 
business-type  computer 


current  flowing  through  each  of 
them  is  proportional  to  the  relative 
amount  of  goods  (oil  in  this  in¬ 
stance)  that  is  to  be  supplied  to 
use  points  from  each  distribution 
point.  There  is  a  variable  imped¬ 
ance  Zo  representing  each  use  point 
and  arranged  so  the  current  flowing 
through  each  impedance  represents 
consumption  of  the  goods  at  each 
associated  use  point. 

A  third  set  of  impedances  Zr,  is 
generally  adjustable  in  nature  and 
connects  supply  points  to  use  points. 
They  are  called  transportation 
units.  If  a  use  point  is  supplied  by 
more  than  one  source  point,  the 
corresponding  number  of  transpor¬ 
tation  units  will  interconnect  the 
appropriate  points.  Subsidiary  dis¬ 
tribution  points  corresponding  to 
the  jobber  or  wholesaler  are  ap¬ 
propriately  connected,  or  if  the 
producer  is  to  distribute  direct  to 
consumer,  a  transportation  unit 
connects  between  them.  With  the 
I  system  connected  to  an  appropriate 
set  of  connection  devices  such  as 
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ELECTRONS  AT  WORK  (coMtiiiMtd)  I 

pushbuttons,  an  oil  company  with  ! 
several  interconnecting  pipe  lines 
to  its  distribution  centers  and  con¬ 
sumption  areas  may  calculate  by 
analogy  the  loud  requirements  of 
its  distribution  system.  Meters  A/ 
will  show  each  consumption  or  dis¬ 
tribution  point’s  re<iuirements. 

The  tristimulus  integrator  is  de¬ 
signed  to  compute  the  tristimulus 
values  of  colored  samples.  It  is  a 
physiological  fact  that  the  effect 
of  light  of  any  color  can  be  specified 
by  three  numbers  that  are  the  rela-  ^ 
tive  amounts  of  each  of  the  pri-  \ 
maries  to  be  mixed  in  order  to  ! 
produce  a  match.  The  apparatus  I 
incorporates  a  flickering  beam  spec¬ 
trophotometer,  as  a  driver  for  a 
pulse  generator  and  a  weighting 
system,  output  pulses  of  which  are 
applied  to  a  decade  counter. 

It  has  not  been  practical  to  use 
digital  computers,  according  to  the 
inventor,  for  integration  of  the 
tristimulus  functions  by  the  se-  i 
lected  ordinate  method  ‘because  the 
maxima  of  tristimulus  functions 
are  so  close  together.  Apparatus 
capable  of  producing  electrical 
pulses  proportional  to  reflectance 
or  transmission  of  a  number  of 
closely  spaced  selected  ordinates  is 
not  mechanically  practical. 

In  the  present  invention  the  se-  ; 
lected  ordinates  are  divided  into  i 
groups  of  varying  spaces.  The  j 
center  unit  of  the  selected  group  | 
is  then  used  by  giving  it  a  suitable  I 
weighting  factor,  in  this  case,  in  ! 
the  simplest  terms,  based  on  the  : 
powers  of  two,  as  2,  4,  8,  16,  etc.  i 
The  system  is  then  in  condition  to  j 
be  handled  by  binary  electronic 
computers. 

The  wavelength  drive  of  a  re-  I 


FIG.  3 — Color  matching  is  iadlitatod  by  j 
tristimulus  intogrator  that  proTidss  an  j 
accuracy  oi  1  part  in  5,000  ! 
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MODEL  AJ  NELIPOTS 

TIm  AJ  it  I  hlfli  ptrform- 
met  lO-ttni  hilicti  po- 
tmtiemtUr  of  mlniiturt 
tizt  (W  dit.)  and  Ilfht 
Mlgtit  (1  01.).  AvtIMIa 
witli  buthlni  moont  (AJ) 
or  Mrvo  mount  (AJ$),  both 
with  litevt  bttrinii. 
Sorvo  mount  tilo  tvalltblo 
with  procitlon  ball  btar> 
Inn  (AJSP). 

lO-turni . . .  Powtr  rat* 
Inc  2  wattt...Coll 
lancth  II". . .  Llnaarlty 
tolaranca  ±0.5%  (Std.) 
. . .  Startini  torqua  0.75 
01.  In. . . .  W|t.  1  oz. . . . 
Ola.  H”.* 


TAIL!  OF  STOCK  VALUES 


Catalag 

Tatal 

Raaiataaca 

Wira 

Tamparatara 

Na. 

(Obait) 

Tam 

CaaMciaat 

100-AJZ 

100 

3,000 

.00071 

500-AJZ 

500 

2,500 

.00002 

1,000-AJZ 

1,000 

3,400 

.00002 

5.000-AJZ 

5,000 

4,250 

.00013 

10,000-AJZ 

10,000 

4,000 

.00013 

20,000-AJZ 

20,000 

5,350 

.00013 

30,000-AJZ 

X,000 

5,450 

.00002 

50,000-AiZ 

50,000 

6,550 

.00002 

MODEL  T  NELIPOTt 

A  tln|lt>tum,  continooua- 
rotatlon  aarao-mountlnt 
unit  of  minimum  wtl|ht 
(0.56  oz.)  raquirinc  vary 
tmall  cubic  tpact  and  op- 
aratini  with  nt|ll|lbla 
torqua.  Shaft  rotataa  on 
prtcitlon  ball  baarinta— 
unit  built  throuihout  to 
hlghnt  poatlbla  prKitlon. 

1-tum . . .  Powar  rating 
Vh  watt . . .  Coll  langth  2^ 
. . .  LInaarlty  tolaranca 
±0.5%  (Std.) . . .  Starting 
torqua  4)15  In.  oz.  (Run¬ 
ning  torqM  It  nagligibit) 
. . .  Kfgt.  0.50  01.'  _ 


MODEL  A  NELIFOTS  | 

Tha  moat  widaly  adapt- 
aMa  of  all  multitum  Hali- 
peta.  A  10-turn  unit  of 
convanimt,  compact  tiza 
offaring  raaolution  accu- 
rKiaa  12  to  14  timaa  that 
of  convantional  tlngla- 
'  turn  unlta  of  tama  diM- 
L  atar.  10-turn  ranga  parmita 
Idirect  dacimal  raadingt. 

[  10-turna  . . .  Powar  rat¬ 
ing  5  watta  .  .  .  Coil 
langth  46.5* . . .  LInaarlty 
tolarancat;  ^.5%  (Std. 
all  valuat),  (±0.1%  SK 
and  up,  ±0.25%  balow 
5K).* 


TAKLE  OF  STOCK  VALUES 


Catalag 

Tatal 

Rasistanca 

Wira 

Tamparatara 

Na. 

(Ohms) 

Taras 

CaaDkiaat 

25-AZ 

25 

3,000 

.00071 

50-AZ 

SO 

3,200 

.00071 

100- AZ 

100 

3,800 

.00071 

200-AZ 

200 

4,750 

.00071 

500-AZ 

500 

4,000 

.00002 

1,000-AZ 

1,000 

5,000 

.00002 

2,000- AZ 

2,000 

6,500 

.00002 

5.000-AZ 

S,000 

7,200 

.00013 

10,000-AZ 

10,000 

9,000 

.00013 

20,000-AZ 

20,000 

10,000 

.00013 

30,000- AZ 

30,000 

11,500 

.OOOU 

50,000-AZ 

50,000 

12,500 

.00013 

I00,000-AZ 

100,000 

15,000 

.00013 

200,000- AZ 

200,000 

15,500 

.00013 

300.000- AZ 

300,000 

16,000 

.00013 

MODEL  1  NELIFOTS 

1 

A  large  diamater  (3-5/16”) 

TASLE  OF  STOCK  VALUES 

15-turn  Halipot  with  139" 

sllda  wira  length  provid¬ 
ing  the  highest  resolution 

Catalag 

Total 

Resistance 

Wire 

Tamparatwa 

(.01%  to  .003%)  and  ad¬ 

Na. 

(Ohms) 

Turns 

CaaDiciant 

justment  accuracy  avail¬ 

1.000  BZ 

1,000 

10,900 

.00002 

able  today  in  a  standard 

5,000-BZ 

5,000 

19,600 

.00002 

mass-production  unit.  Rug¬ 

10,000-BZ 

10,000 

17,700 

.00013 

ged,  dependable,  low  in 

2S.OOO-BZ 

25,000 

21,800 

.00013 

cost. 

50.000-BZ 

50,000 

25.400 

.00013 

15-turns  . . .  Power  rat¬ 

100,000-BZ 

100,000 

34,100 

.00013 

ing  10  watts  .  .  .  Coil 

length  139”. . .  Linearity 

Please  note 

that  1000  volts 

is  highest 

that  may  be 

tolerance  ±0.5%  (Std.).* 

1  aoplied  Kross  cotl  regardless  of  resistance  value. 

TASLE  OF  STOCK 

VALUES 

Catalag 

Tatal 

Rasistanca 

Wire 

Tamparatara 

Na. 

(Ohms) 

Turn 

CaaDteimt 

1.000-TZ 

1,000 

705 

various 

2,000-T2 

2,000 

750 

various 

5,000-TZ 

5,000 

800 

various 

10,000-TZ 

10,000 

1,650 

various 

20,000-n 

20,000 

1,500 

■  .00002 

25,000-TZ 

25,000 

1,500 

.00002 

30,000-TZ 

30,000 

1,400 

.00002 

50.000-TZ 

50,000 

1,400 

.00002 

100,000-n 

100,000 

1,500 

.00002 

^  *  ! 

ri 

1  TASLE  OF  STOCK  VALUES 

Tatal 

Catalag 

Resistance 

Wire 

Tamparatara 

Na. 

(Ohms) 

Turns 

CNRklant 

lO^lZ 

10 

1,000 

.00071 

50-CZ 

50 

1,390 

.00071 

100-CZ 

100 

1,100 

.00002 

500-CZ 

500 

1,850 

.00002 

1,000-CZ 

1,000 

1,360 

.00013 

5.000-CZ 

5,000 

2,500 

.00013 

i0,000-cz 

10,000 

3,100 

.00013 

20,000-CZ 

20,000 

3,900 

.00013 

30,ooo4;z 

X,000 

4,400 

.00013 

50,000-CZ 

50,000 

4,250 

.00013 

MODEL  J  HELIPOn 
First  production  potenti¬ 
ometer  equipped  with  ball- 
beerini  theft  supports  es 
stendard  end  3-way  servo- 
type  fflountinf.  Ganied  as¬ 
semblies  can  be  independ-  | 
ently  phased  after  instal¬ 
lation  without  external 
clamps  or  brackets. 

1-turn  . . .  Power  ratinf 
5  watts . . .  Coll  lenith 
Wz". . .  360*  Cont.  Mech. 
Rotation  . . .  Linearity  tol¬ 
erance  ±0.5% . . .  Starting 
torque  1.0  ±  .25  at.  in.* 


MODEL  F  HELIPOTS 

A  3"  dia.  single-turn  high- 
precision  potentiometer 
with  continuous  mechani¬ 
cal  rotation  and  minimum 
dead  spot  between  electri¬ 
cal  ends.  Versatile  in  ap¬ 
plication.  Ideal  where  con¬ 
tinuous  rotation  simplifies 
circuitry. 

1-turn  . . .  Power  rating 
5  watts  . . .  Coll  length 
9V4”.  . .  Linearity  toler¬ 
ance  ±0.5%.* 
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TAMLI  OF  STOCK  VALUiS 


.1  I 


TAtll  OF  STOCK  VALUiS 


Cataieg 

Resistaece 

Wire 

Teateeraten 

Ha. 

(OiNRS) 

Tans 

CeeMcieit 

100-JZ 

100 

630 

.00002 

1.000-JZ 

1,000 

875 

.00017 

5,000-JZ 

5,000 

1,300 

.00017 

10,000-iZ 

10,000 

1,475 

.00017 

20,000-iZ 

20,000 

1,900 

.00017 

30,000-JZ 

30,000 

1,975 

.00017 

50,000-JZ 

50,000 

2,260 

.00002 

Please  note  that  400  volts  is  highest  that  may  be  applied 
across  coil  regardless  of  resistance  value. 


MODEL  S  NELIPOTS 

A  small,  extra  rugged 
single-turn  pot  developed 
initially  for  aircraft  servo 
mechanisms.  Its  compKt 
site,  high  KCurKy,  long 
life  make  it  ideal  for  many 
Instrumentation  and  servo¬ 
mechanism  applications. 

l-turn  . . .  Power  rating 
2  watts  . . .  Coll  length 
3W'. . .  360*  Cont.  MKh. 
Rotation . . .  Linearity  tol¬ 
erance  ±0.5%  (Std.) . . . 

Wgt.  2  Oz _ Ola.  1- 

5/16".* 


*••»»  'wTroeir"" 


Cataieg 

He. 

Tetel 

Resisteaca 

(Obm) 

Wire 

Tents 

Teaiferstsi 

CeeSsteat 

10-GZ 

10 

300 

.00071 

10O«Z 

100 

400 

.00002 

500-GZ 

500 

500 

.00013 

l.OOO-GZ 

1,000 

650 

.00013 

5,000-GZ 

5,000 

750 

OOOU 

10,000-GZ 

10,000 

950 

.00013 

20.000-GZ 

20,000 

1,200 

.00013 

TAKLI  OF  STOCK  VALUIS 


Cataieg 

Resistaece 

Win 

Teaiperaten 

Me. 

(Ohms) 

Tens 

CeeMcient 

100-FZ 

100 

800 

.00002 

500-FZ 

500 

1,300 

.00002 

1,000-FZ 

1,000 

1,200 

.00013 

5.000-FZ 

5,000 

2,000 

.00013 

10,000-FZ 

10,000 

2,500 

.00013 

20.000-FZ 

20,000 

2,700 

.00013 

50,000-FZ 

50,000 

4,000 

.00013 

100,000-FZ 

100,000 

5,000 

.00002  1 

Please  note  that  400  volts  is  highest  that  may  be 
applied  Kross  c6il  regardless  of  resistance  value. 
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I  Jfntiometers  of  I' •'"••r  po- 
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OTHER  UNIQUE  HELIPOT  PRODUCTS 
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Helrpots  withV.tl.j'^?*,).  mid 

windings  for  *>'  •“"f  rei 

erances.  cloae  linear 
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MODEL  RA  PrecisioR  DUODIALS 

A  beautiful,  precision-built,  multi-turn  dial  of  com¬ 
pact  dimensions  (1-13/16'  dia.)  for  all  types  of 
quality  multi-turn  installations.  Features  unique 
"jump"  mechanism  that  keeps  secondary  dial  sta¬ 
tionary  until  primary  dial  has  completed  a  full  turn 
-then  secondary  dial  "jumps"  to  new  position.  A 
vibration-proof  lock  holds  dial  settings  whenever 
desired. 

Black  nylon  knobs,  satin  aluminum  dials,  quality 
"feel"  and  appearance  throughout.  Available  in 
10-turn  design  for  use  with  3  and  10-turn  Helipots 
and  in  RAJ  version  for  use  with  small  AJ  Helipots. 

Write  for  tell  details. 


MODEL  W  DUODIALS 

A  large  diameter  (4%')  multi-turn  diai  ideal  for 
primary  control  applications.  The  inner  dial  shows 
the  exact  position  of  the  slider  on  any  multi-turn 
Helipot  while  the  outer  dial  shows  the  particular 
turn  on  which  the  slider  Is  moving.  Thus  with 
10-turn  units,  readings  can  be  made  directly  in 
decimal  equivalents  of  total  resistance  winding. 

Since  primary  dial  is  direct-connected  to  shaft, 
backlash  is  eliminated. 

Available  in  10:1,  15:1,  25:1,  and  40:1  Ratios  for 
use  with  various  Helipot  models  as  well  as  with 
other  multi-turn  equipment. 

Write  far  tell  details. 


LABOIATOIY  HOJPOT-MODEL  T-10A 

This  unit  combines  In  a  handsome  walnut  case  a 
10-turn  Helipot,  an  "RA"  Duodlal,  and  three-way 
binding  posts  for  quickly  setting  up  and  changing 
experimental  or  temporary  circuits.  Ideal  for  labora¬ 
tory  and  instruction  purposes  ...  Is  far  more  com- 
PKt,  simpler  and  5  times  faster  to  set  than 
decade  boxes. 

Power  rating  5  watts  . . .  Linearity  0.1% . . . 
Standard  Resistance  Ranges  100  ...  500 .. .  1,000 
. . .  5,000 . . .  10,000 . . .  20,000 . . .  50,000 . . .  100,000 
ohms  in  stock.  Other  rangn  on  order. 

write  ter  teH  detelle. 
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ELECTRONS  AT  WORK 


cording  flickering  beam  spectro¬ 
photometer  is  arranged  to  gate  a 
pulse  generating  system  into  the 
circuit  at  wavelengths  of  light 
corresponding  to  the  selected  ordi¬ 
nates,  and  to  cut  in  the  electronic 
gates  to  the  counter  circuits  so  the 
pulse  generator  applies  pulses  to 
the  counter  directly  for  ordinates 
of  maximum  weight,  and  to  flip-flop 
circuits  that  precede  the  counter 
for  lesser  weights.  For  weights 
of,  1,  2,  4,  8,  16,  and  32  there  will 
be  a  total  of  five  flip-flop  circuits. 

Ordinates  bearing  the  weight  32, 
will  open  the  gate  circuit  directly 
connecting  the  pulse  generator  to 
the  counter.  For  an  ordinate 
weighted  16  the  last  flip-flop  before 
the  counter  is  interposed  between 
the  pulse  generator  and  the  counter, 
and  weights  of  1  will  open  the  first 
flip-flop  circuit  and  so  on.  The  num¬ 
ber  of  pulses  generated  at  each 
ordinate  is  proportional  to  the  re¬ 
flectance  or  transmission  as  meas¬ 
ured  by  the  spectrophotometer  for 
that  particular  wavelength. 

While  a  separate  integrator  could 
be  set  up  for  each  primary  wave¬ 
length  the  tristimulus  integrator 
can  be  economically  provided  with 
switches  to  obtain  as  many  tris- 
timulus  values  as  desired.  An  accu¬ 
racy  of  1  part  in  5,000  is  claimed 
for  the  system  of  this  invention 
which  is  equal  to  or  better  than 
the  accuracy  of  the  human  eye,  for 
all  practical  purposes. 

The  system  of  the  tristimulus 
integrator  is  illustrated  in  Fig.  3. 
It  has  been  simplified  considerably 
in  block  form. 


USAFPARr, 


Actual  sizes 


Hermetically  Sealed  Relays 


The  R-B-M  22300  hermetically  sealed  telephone  type  relay  is  the 
electrical  and  mechanical  equivalent  of  AN  3304-1,  except  for 
smaller  size  and  mounting  dimensions. 

An  improved  armature  design,  plus  high  temperature  molded 
nylon  coil  bobbin,  provides  greatly  improved  magnetic  efTiciency 
and  enables  R-B-M  to  reduce  the  overall  size  of  the  relay.  The 
R-B-M  22300  design  still  retains  palladium 
cross-bar  contacts  identical  to  those  used  in 
the  larger  size. 

Maximum  contacts-6  Form  A  and  4  Form 
C-3  ampere  28  Volts.  0.  C.  coil  construction 
only.  Maximum  coil  resistance  5000  ohms. 

Minimum  power  .75  watts.  Also  available  in 
AN  3304  can  for  dynamotor  or  low  capacitance 
application. 


Multiplex  Telegraph 

A  recent  patent  for  a  “Multiplex 
Telegraph  System  Utilizing  Elec¬ 
tronic  Distributors”  was  awarded 
to  T.  A.  Hansen.  The  patent  num¬ 
ber  2,609,451  is  assigned  to  Tele¬ 
type  Corp.  of  Chicago,  111.  It  is  the 
inventor’s  object  to  provide  a  multi¬ 
plex  telegraph  system  capable  of 
higher  speeds  and  an  increased 
number  of  channels  with  great  sta¬ 
bility.  The  system  provides  means 
for  ascertaining  when  specific  chan¬ 
nels  are  open,  and  for  varying  the 
speed  at  which  transmission  is  car¬ 
ried  in  any  channel.  The  distribu¬ 
tors  are  all  electronic  as  are  all  test 
and  control  facilities  and  the  entire 


Optional  Mounting 
ArrnngomonU 


Writs  Dapt.  I-S  tor  ASR  Rullotin. 
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BETTER 


GREATER 


SAUS  omcfs  IN  Ml  rtMOTAl  CmfS 
rAaOMS  AT  ST.  loun.  mo.  ANP  TOIONTO.  ONT,  CANADA 


tvilaHn  CF-j31...''A  Trip  Through 
Iho  Molofiuy  Plant"... 48  pogot  in 
full  color  picturing  Iho  focHiliot  of 
Iho  Molonoy  Eloctric  Company . . . 
win  bo  «ont  froo  upon  roquoct. 


ELECTRONIC  CORES 


PERMIT  SUPERIOR  PERFORMANCE 


IN  MANY  ELECTRONIC  PRODUCTS 


Manufiidurtn  of  Power  Tram/ormen  •  Disirihulion 
Tramformeri  •  l.oaii  Ratio  Control  Tramformert 
Step  Voltage  Regulators  •  Unit  Substations 


MOLONfT  ELECTRIC  CO. 


The  superior  performance  of  Moloney  HiperCore 
Electronic  Cores  is  immediately  discernable  when 
incorporated  in  various  electronic  products.  This  is 
the  result  of  rigid  quality  control  duri  ng  manufacture. 

To  begin  with... every  mill  shipment  of  cold-rolled, 
oriented  grain,  high  permeability  steel  for  Hiper* 
Core  Cores  must  pass  rigid  Epstein  Tests.  Then, 
during  manufacture...  c<Tre  and  precision  in  the  wind¬ 
ing  on  Moloney’s  patented  winding  mandrels... 
absolute  control  of  tension  . . .  exact  overall  dimen¬ 
sions.  Care ...  in  annealing  to  relieve  stresses  by 
maintaining  accurate  temperature  and  atmospheric 
control.  Care...  in  cutting,  to  obtain  a  minimum 
gap  followed  by  an  etching  process  to  insure  inter¬ 
laminar  insulation. 


Production,  in  quantity,  is  available  to  you  if  you 
need  superior  performance,  smaller  size,  less  weight 
in  your  electronic  cores. 


Writ*  today  for  Builolin  SR-205  con¬ 
taining  tpocificoliont,  porformonco 
data  and  pricos  on  ovor  300  tlond- 
ord  tizot.  Ovor  1 000  sizos  ovailoblo 
for  ipociol  oppiicoliont. 
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BRIDGEPORT  BRASS  COMPANY 

Copper  Auot  Bulletin 


MILLS  IN  BRIDGEPORT,  CONN.  AND  INDIANAPOLIS,  IND.-IN  CANADA:  NORANDA  COPPER  AND  BRASS  LIMITED,  MONTREAL 


Brass  Plombing  Integral  Part 
of  Magnetron  Tnbe 


During  World  War  II  the  magic  word 
RADAR  denoted  a  new  and  powerful 
secret  weapon  which  proved  instru¬ 
mental  in  our  ultimate  victory.  Today 
many  advanced  types  of  radars  are  be¬ 
ing  designed  for  both  military  and  ci¬ 
vilian  use.  Some  military  radars  are 
fire  control  systems  used  to  aim  and 
fire  different  types  of  weapons.  Others 
are  search  radars  which  detect  enemy 
ships,  planes,  etc.,  in  time  to  alert  our 
defenses.  Civilian  radar  is  used  by 
commercial  ships  and  planes  as  a  navi¬ 
gation  aid  to  combat  poor  visibility. 

Although  these  equipments  all  differ 
in  their  construction  and  application, 
they  have  one  thing  in  common,  a  high 
frequency  oscillator  and  output  tube 
called  a  magnetron. 

Military  Magnetron 

Illustrated  is  the  RK2J56  Magne¬ 
tron  used  in  fire  control  radar  equip¬ 
ment.  This  tube  uses  a  special  brass 
wave  guide  assembly  to  couple  its  out¬ 
put  to  the  antenna  system.  All  parts 
conducting  high  frequency  waves  such 
as  the  rectangular  and  circular  sections 
are  made  from  Red  Brass  tubing  (ap¬ 
proximately  85%  copper  and  15% 
zinc)  because  of  its  high  resistance  to 
corrosion  and  ability  to  take  a  good 
plate.  A  smooth  mirror-like  internal 
surface  is  necessary  in  order  to  prop¬ 
erly  reflect  the  high-frequency  waves. 


After  the  tubing  is  silver  soldered 
in  place,  the  internal  surfaces  are 
broached  to  remove  any  excess  solder 
and  to  prepare  them  for  either  silver 
or  bright  alloy  plating.  The  mounting 
bracket  and  flange  are  blanked  from 
high  brass  (approximately  66%  cop¬ 
per,  balance  zinc).  The  stock  used  for 
the  flange  must  be  extra  flat  to  insure 
an  airtight  connection  with  the  wave 
guide  as  the  whole  system  is  pres¬ 
surized. 

One  end  of  the  rectangular  section  is 
closed  with  a  brass  plug  made  in  two 
sections.  The  bottom  or  inside  surface 
is  drawn  from  Red  Brass  sheet  stock. 
The  top  or  outer  surface  is  blanked 
from  high  brass  strip  and  the  two  sec¬ 
tions  are  soldered  together.  A  threaded 
mounting  hole  is  located  on  top  of  the 

Civilian  Magnetron 

Magnetrons  are  also  found  in  other 
types  of  high  frequency  equipment  be¬ 
sides  radar.  The  illustrated  QK174  is 
a  continuous -wave  frequency-modu¬ 
lated  magnetron  used  in  television  re¬ 
lay  equipment.  The  plate  support 
assembly  consists  of  a  high  brass 
mounting  plate  Va"  thick  with  four  •Ho" 
mounting  holes  at  the  corners  and  a 
IVi'  hole  in  the  center.  A  tubular  sec¬ 
tion  SVa"  X  IVa"  made  from  free  ma¬ 
chining  brass  is  inserted  through  the 
center  hole  in  the  mounting  plate  and 


'  1  IIK2iSfi  WAVE  GUIDE  ASSEMBLY 

Jl.  Comslet*  w>v«  fiiiS*  UMmMy  4.  Mountint  bracket 
2.  Tabular  eeetiani  5.  Plat 

3.  Kectaaialar  eactlea  S.  Flanft 

RK2J56  Mazsatron  and  Wava  Guide  Aatcmbly.  Courteay  Raytheon  Manufacturing  Co.,  Waltham,  Mata. 


QKI74  PLATE  SUPPORT  ASSEMBLY 

1.  Coiaelata  alata  3.  Tubular  auction 
luaaort  ataambly  4.  Mountini  plat# 

2.  Output  ceuplar 

QK174  Magnetron  and  Plate  Support  Aaaembly. 
Courteay  ^ytheon  Manufacturing  Co.,  Wal¬ 
tham,  Maaa. 

silver  soldered  in  place.  The  assembly 
is  bright-alloy  plated  for  greater  pro¬ 
tection  from  corrosion  and  then  con¬ 
nected  to  the  magnetron  by  means  of 
three  mounting  screws  inserted 
through  one  end  of  the  tubular  section. 
An  octal  tube  socket  is  fitted  on  the 
other  end  of  the  tubular  section  en¬ 
abling  the  magnetron  to  be  plugged 
into  the  circuit.  The  whole  unit  is  held 
in  place  by  four  screws  which  fasten 
the  mounting  plate  securely  to  the 
transmitter  chassis. 

A  brass  coupler  1%"  long  made 
from  IV4'  free  machining  brass  rod 
stock  serves  to  couple  the  output  of 
the  magnetron  to  the  wave  guide 
system. 

In  high  frequency  applications  a 
number  of  qualities  such  as  machina- 
bility,  conductivity,  resistance  to  cor¬ 
rosion,  and  ability  to  solder  and  plate 
well,  must  be  considered  when  choos¬ 
ing  a  copper-base  alloy.  Bridgeport 
Brass  will  be  glad  to  help  you  deter¬ 
mine  the  alloy  best  suited  to  meet 
your  exacting  requirements.  (9419) 
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•  Contracts  vdth  U.  S.  and  foreign  governments 
for  electronic  work  are  nothing  new  at  Air 
Associates!  For  many  years,  our  Electronic 
Division  has  been  developing  and  manufac¬ 
turing  LF,  VHF  and  UHF  communication  and 
navigation  systems,  landing  systems,  firing  error 
indicator  systems,  echo  ranging  systems  (includ¬ 
ing  sonar)  and  special  miniahirized  electronic 
devices.  Our  wide  experience  and  expanded 
facihties  for  airborne,  marine  and  ground  elec¬ 
tronics  equipment  are  available  to  help  solve 
your  design  and  production  problems.  Your  in¬ 
quiry  to  Teterboro  will  receive  prompt  attention. 


INCOMPOMATiO 

TETERIORO,  NEW  JERSEY 
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Wont  more  information?  Um  post  cord  on  lost  page. 


MINIATURl  ]  EXTERNAl  COHNECTORS 

(in  m«tal  th*ll  •nclotures) 

Maximum  prot§€floH,  Minimum  wight.  Minimum  space 


R«c«nt  designs  of  •Uc- 
tronic  •quipmvnt  in  air¬ 
craft  and  guid«d  mitsiUt 
hav«  rtquirtd  progrttsiv* 
miniaturization  of  oloc- 
tronic  componontt.  Thoto 
oxtornaf  connectors  aro 
typical  of  tovoral  special 
designs  we  have  supplied 
to  meet  miniature  require¬ 
ments. 

PHOTOS  R4 
DWOS.  Vi 
ACTUAL  SIZE 


These  Connectors 
olso  employ  stanclard 
Winchester  Electronics* 
FEATURES: 


MONOBLOC* 

CONSTRUaiON 

EUminntri  unnecetinry  creepage 
paths,  moisture  and  dust  pockets, 
and  provides  stronger  motdra  parts. 

MOLDED 

MELAMINE  BODIES 

(In  accordance  with  MIL  P-14a). 
Mineral  filled,  are  fungus-proof  and 
provide  mechanical  strength  as  well 
as  high  arc  aiul  dielectric  resistance. 

PRECISION 

MACHINED  CONTACTS 

Pins  from  brass  bsur  stock  ( QQ-B61 1 ) 
and  sockets  from  spring  temper 
phosphor  hronze  bar  (QQ-B746a). 
They  are  gold  plated  over  silver  for 
consistent  low  contact  resistance,  re¬ 
duction  of  corrosion  and  ease  of 
soldering. 

POLARIZATION 

Positive  engagement  is  effected  by 
an  integral  key  and  mating  groove 
in  the  sbellt. 


WINCHESTER 

ELECTRONICS 

INCORPORATED 


OlINMOOK,  CONN.,  U  S. A. 


IMIS  RstsRtsds 


M4IP  Plvi 


«MS-48  #20  A.W.O.  CONTACTS 

Extra-sturdy  construction  makes  this  connector  ideal  for 
rugged,  heavy  duty  operations.  Designed  according  to  AN 
standards,  the  M48  Connector  fits  all  AN  size  28  shells. 


% 

(K5K-I 


CRS-2-S  #20  A.W.G.  CONTACTS 
2  #18  A.W.O.  CONTACTS 


This  miniature  connector  (  1'  x  1%'  Igth.),  in  an  aluminum  die 
cast  shell,  is  sealed  with  neoprene  gaskets  around  the  inserts 
and  around  each  contact  for  pressure-tight  construction.  Air 
leakage  is  less  than  1  cubic  inch  per  hour  at  30  PSI  pressure 
differential.  The  reverted  arrangement  (illustrated)  provides 
pin  contacts  in  the  panel  mounted  receptacle,  socket  contacts 
in  the  cable  mounted  plug.  In  the  standard  arrangement  (not 
shown)  the  cable  mounted  plug  contains  the  pin  contacts.  The 
metal  shell  has  an  olive  drab  iridite  finish. 


112$  r 

Rstsptads  H 


SERIES  ■‘•’’—12, 14  or  24  #20  A.W.G.  CONTACTS 

The  cadmium  plated  aluminum  die  cast  shells  are 
available  in  and  1-7/32'  dia.  with  bayonet  locking 
for  quick  engage  and  disengage.  Shells  have  synthetic- 
rubber  gaskets.  Flanges  permit  mounting  of  receptacle 
in  panel  or  housing  and  special  gland  construction  pro¬ 
vides  cable  entry  in  plug. 

'Trade  Mark  PaUnU  PandlBC 

Our  Sales  Department  Invitaa  your  Inqutrias. 

Wire  or  write  for  catalog  of  ether  types 
or  advise  us  of  your  special  requirements. 

WEST  COAST  IKANCNi 

1729  Wilshire  Roulevard,  Santa  Monica,  Callfemla 
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I _ RECEIVER  SYSTEM _ j 

FIG.  4 — Multiplex  telaqraph  ayalem  la 
capable  ol  higher  speeds  and  greater 
stability 


system  is  stabilized  by  precision 
quartz-crystal  oscillators.  It  is  pos¬ 
sible  to  control  the  facilities  to 
allow  transmission  from  two,  three 
or  four  siprnal  sources  to  divide 
equally  over  any  available  number 
of  channels  in  use.  Twenty-three 
sheets  of  circuit  diagrams  are  re¬ 
quired  to  set  forth  the  multiplex 
telegraph  system.  A  block  diagram 
of  the  system  is  shown  in  Fig.  4. 

Magnetic  Tape  Performance 

A  system  of  testing  the  per¬ 
formance  characteristics  of  mag¬ 
netic  tape  used  in  sound  recording 
is  the  subject  of  patent  2,610,230 
granted  to  D.  E.  Weigand  of  the 
Armour  Research  Foundation,  Illi¬ 
nois  Institute  of  Technology,  Chi¬ 
cago,  Ill.  The  patent  is  assigned  to 
the  latter  Foundation,  and  describes 
an  ‘‘Integrator  and  Hysteresis  Loop 
Tracer”.  Employing  the  pickup 
shown  in  Fig.  5  a  magnetic  tape 
sample  is  passed  through  the  device 
wherein  it  is  energized  and  de¬ 
energized  by  a  60-cycle  field.  Pickup 
loops  in  the  device  compare  the 
energizing  field  with  the  flux  den¬ 
sity  and  magnetomotive  force  de- 
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CAPACITORS 


#  eO^II*«MTIO  TSAM  MABK  P9  C*0  IMMIC««Artt 


Nobody  knowB  oil  eapaciton  liko  C-D.  It's  generally  acknowledged 

that  "nobody  can  duplicate  C-D"s  Dykanol  capacitor."  You  con  count  on  the  rug* 
gedness  and  durability  that  have  made  C-D  capacitors  famous  for  42  years  and 
that  is  all  too  rare  these  days.  Catalog  No.40C  will  show  you  how  broad  the  line  is. 
Write  for  it  to:  Dept.  K33,  Cornell-Dubilier  Electric  Corp.,  South  Plainfield.  N.  J. 

CORNELL-DUBILIER 


world* 8  largest  manufacturers  of  capacitors 


ANTENNAS  KOTATOtt^  CAPACtTO*S  VltHATOAS  CON 


SOVITH  PLAlNflClO.  N  .  J.  •  NPW  tCOrOAO.  WOPCCSTCN  ANO  CAMBNtDOC.  MASS.  •  PAOViOCNCC.  A.  I.  •  INDIANAPOLIS.  «N0.  •  FUOUAY  SPAlNOS.  N.  C.  •  SUBSIOUIlY.  TNI  AAMAJIT  CO«P.«  CilVCUM*,  •• 


ELECTRONICS  — March,  >953 


Want  more  information?  Uso  post  card  on  last  page. 


175 


VAR  FLEX  Saie^  %C 


COItFORATION 


Makers  of 
Eloctrical  Insulating 


Improved  New  ' 

VARGLAS  StLICONE 


Tubing  and  Sleeving 


m  ax g\Qs  Silicon'ejit^been  made  more  flexible. 

Sharp  turns  and  90“  bends- cause  no  cracking  or 
peeling^  no  loss  of  dielectric  strength. 

As  pioneers  in  the  manufacture  of  silicone  sleeving  and 
tubing,  we  know  this  is  the  greatest  improvement  mode 
during  the  post  ten  years.  Unexcelled  where  high  tempera¬ 
tures  must  be  withstood  for  several  hours  —  not  just  for  15 
minutes.  You  need  not  sacrifice  abrasion  resistance  and 
toughness  to  get  flexibility.  The  new  Varglas  Silicone  sleev¬ 
ing  and  tubing  will  pass  cold  bend  tests  at  35“  to  40“ 
LOWER  temperature  than  formerly. 

The  only  Class  H  insulation 
with  all  these  features: 

Efficient  from  500°  F.  to  —  85“  F. 

Moisture  and  Fungus  Resistant 
Flame  Resistant  —  Self  extinguishing 
Abrasion  Resistant 

Dielectrically  Strong  with  average  readings  up  to  7,000 
volts. 

Available  in  10  colors  —  at  no  extra  cost. 

of  Varglas  Silicone  products  os 
well  os  samples  of  our  complete  line  of  tubing 
and  sleeving  ore  available  in  a  convenient  sample 
folder.  Just  drop  us  a  line  telling  us  your  problem 
and  its  peculiarities. 


Tubing  and  Sleeving^ 


Want  MMi  iRfcniMtioii?  Um  pett  ceid  «■  lost  pogt. 
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Photographic  comporiton  of  tho  now  G-E  Drown-ovol  copocitors  (in  color)  and  tho  convontionol  unit*  thoy  roploco,  ihowing  tovingt  In  «izo. 


New  General  Electric  Capacitor 
is  Smaller,  10  to  20%  Lower  in  Price 


These  fixed  paper-dielectric 
hermetically-sealed  capacitors 
offer: 

•  Reduced  costs— 10  to  20% 

•  Savings  in  size  and  weight 

•  Double-rolled  seams 

•  Drawn-steel  cases 

•  Savings  in  critical  materials 


If  you’re  using  fixed  paper-dielectric  capacitors  with  case  styles  CPSS 
and  CP70  in  ratings  from  1  to  10  muf,  6(X)  to  1500  volts  d-c  or  330  to  660 
volts  a-c — these  Drawn-oval  units  offer  you  improved  reliability  in  addi¬ 
tion  to  an  opportunity  for  reducing  the  size,  weight  and  cost  of  the  elec¬ 
trical  equipment  you  manufacture. 

In  the  new  Drawn-oval  capacitors,  we  get  minimum  seam  length  by 
using  drawn-steel  cases,  attaching  the  capacitor  covers  with  a  double- 
rolled  seam  of  proven  reliability.  This  construction  results  in  a  lighter, 
yet  stronger  capacitor.  Actual  savings  in  size  and  weight  vary  with  case 
style  and  rating  but  they  can  amount  to  as  much  as  30%. 

This  new  construction  has  enabled  us  to  increase  output  while 
eliminating  some  critical  materials.  The  resulting  savings  are  passed  on 
to  you  in  the  form  of  shorter  shipments  and  lower  prices.  Prices  average 
10  to  20%  lower  than  standard  capacitors,  again  depending  upon  case 
style  and,  of  course,  quantity  ordered. 

For  more  information  on  the  new  C-E  Drawn-oval  capacitors,  their 
ratings,  dimensions  and  prices,  see  your  local  C-E  apparatus  sales  repre¬ 
sentative  or  write  for  Bulletin  GEL\-5777.  Address  Section  407-311, 
General  Electric  Company,  Schenectady  5,  N.  Y. 
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ELICTRONS  AT  WORK 


(continued) 
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FIG.  5 — Pickup  d*Tic*  uMd  with  a  mag- 
n*tic  tap*  tampi*  wh*n  tenting  per- 
ionnanc*  charactorlstic* 


veloped  in  the  tape  through  an 
integrating  circuit  as  shown  in 
Fig.  6  to  produce  instantaneously 
a  hysteresis  loop  display  on  a  cath¬ 
ode-ray  indicator.  The  novelty  and 
particular  advantage  of  the  B-H 
curve  tracer  is  embodied  in  the 
employment  of  fundamental  mag¬ 
netic  and  electric  properties  re¬ 
ferred  to  the  permeability  of  air 
in  a  fairly  simple  equipment  that 
does  not  require  the  use  of  cali¬ 
brating  samples  or  the  like. 

Recently  issued  patents  in  the 
field  of  microwave  antennas  and 
waveguides  tend  towards  directive 
means  for  these  antennas,  which 
essentially  require  no  movement  of 
the  antenna  structures, 


'  \  Treatment  which  would  completely 
decompose  organic  oils  has  little, 
if  any,  effect  on  Dow  Corning  702  or 
703.  For  example,  these  silicone 
fluids  pump  down  just  as  quickly  as 
ever  to  their  original  ultimate  vacuum 
after  many  hundreds  of  test  cycles  in 
which  air  is  admitted  to  the  diffusion 
pump  immediately  after  the  heaters 
are  switched  off. 


WIRi  WOUND-SILICONE 
COATED  RESISTORS 


Complete  welded  construction  from  ter¬ 
minal  to  terminal.  Temperature  coeffi¬ 
cient  0.00002/de(?.  C.  Rangeii  from  0. 1 
Ohm  to  S.S.OOO  Ohm*.  dejiendinK  on  TVpe. 
Tolerance  ().()!>%,  0.1%.  0,2.‘>%.  0.5%,  1%, 
3%.  5%. 


)  \  These  silicone  fluids  can  be  used 
in  most  diffusion  pumps  because 
they  are  inert  to  glass  and  the  metals 
most  commonly  used  in  constructing 
pumps.  They  are  also  safe  to  use  in 
valveless  pumping  systems,  even  in  the 
continuously  cycling  automatic  pump¬ 
ing  sets  used  in  the  commercial  evacua¬ 
tion  of  cathode  ray  and  vacuum  tubes. 


^  RH  TYPE 

Avail^le  in  25,  50  and  250  watt  Hizf>*. 
Silicone  sealed  in  die-cast,  black  anodized 
radiator  tinned  housing  for  maximum 
heat  dissipation. 


A  patent 
issued  to  C.B.H.  Feldman  of  Bell 
Telephone  Laboratories,  2,594,409 
describes  several  slot  antenna  ar¬ 
rays  containing  motive  phase-shift¬ 
ing  devices  within  the  fixed  antenna 
structure.  In  the  illustration  of 
Fig.  7,  an  example  of  this  technique 
is  shown.  The  motive  member  ro¬ 
tating  within  the  waveguide-feed 
structure  of  a  linear  slotted  antenna 
array  shifts  the  phase  relationship 
of  the  wavefronts  applied  to  the 
slot  to  result  in  a  variation  in  the 
direction  of  the  radiated  beam  over 
a  predetermined  range.  Apart  from 
the  movement  of  the  elements 


The  fluid  charge  remains  effective 
almost  indefinitely;  only  actual 
losses  from  the  pump  have  to  be 
replaced.  Maintenance  costs  are  re¬ 
duced  to  a  minimum  because  there  is 
no  fouling  of  the  pump  or  system  by 
decomposition  products. 


Available  in  2  watt.  5  watt,  and  10  watt 
Hize*.  Silicone  sealed  offering  maximum 
resistance  to  abrasion,  high  thermal  con¬ 
ductivity  and  high  di  electric  strength. 


DEPOSITED  CARBON  RESISTORS 


^  \  Pumping  speed  and  limiting  back 
pressure  performance  of  diffusion 
pumps  charged  with  Dow  Corning  702 
or  703  are  essentially  the  same  as 
they  are  with  organic  oils.  Ultimate 
vacuum  obtainable  with  Dow  Corning 
703  is  of  the  same  order  as  that  ob¬ 
tainable  with  the  best  organic  oils. 
Dow  Corning  702  is  used  in  many 
commercial  systems  because  it  is  less 
expensive  to  use  where  the  lowest 
pressures  are  not  required. 

For  more  teehnieal  information 
please  address  Dept.  6D-3. 


Dalohm  precision  deposited  carbon  re- 
Histors  offer  the  best  in  accuracy,  stabil¬ 
ity,  dependable  performance  and  econ¬ 
omy.  Available  in  111  watt,  1  watt  and  2 
watt  sizes. 

Carefully,  crafted  in  every  respect.  Dul- 
ohm  resistors  are  true  power  in  miniature 
— provide  t  he  answer  to  those  space  prob¬ 
lems. 
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FIG.  ( — Integrator  circuits  used  with 
cothode-ray  tub*  produce  B-H  display 
ior  magnetic  top* 


Midland  •  Michigan 

Wont  more  information?  Use  post  cord  on  lest  page. 
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Wont  mers  informotion?  Use  pest  cord  on  lest  peg*. 


a  direct  reoding  noit*  source  permits 
measurements  of  noise  factors  up  to  20  db 
for  r-f  amplifiers  and  receivers  operoting 
in  the  range  from  10  to  1000  mc/s.  A  TT-1 
coaxial  diode  with  o  nominol  input  impe- 
donee  of  50  ehms  is  used.  VSWR  it 
opproximotely  K25,  housed  in  handsome 
steel  cabinet. 


Test  Equipment 


Th*  PRD  line  of  RF  Twt  Equipment  i« 
meet  complete  line  aveileble  toeey  coverinf'tfin 
entire  frequency  range  from  .01  to  40 
kilomageeyclee  per  aecood.  Every  unit  In  the 
line  ia  rigorouiiy  aqglnfirtl  and  netieuloualy 
iTiArtttfectured  to  itaralarOi 

attainnhfe.  The  exedtteM#  ol  PRO  equipment, 
in  quality,  dependability  and  accuracy  ia 
well  attested  by  me  in  the  feeding  laboratoriea.^^ 
throughout  the  world.  For  conauRatiqn 
on  the  application  of  standard  or  apM^  PRD  f. 
equipment  to  your  prohV-  ^  write  - 

our  skilled  staff  of  engineers  totiay,  ^ 

without  obligation. 


THC  NEW  EXPANDED  PRD  LINE  Of 
RP  TEST  EQUIPMENT  INCLUDES- 
Frequency  Measuring  Devices,  Signal 
Sources  and  Receivers,  Attenuators  and 
Terminations,  Tronsmission  line  Compon¬ 
ents,  Impedance  AAeosurement  and  Trans¬ 
formation  Units,  Bolometers,  Detection  and 
Power  Measurement  Equipment. 


^WKITt  TODAY 
FOR  rout  COPT 
OF  THE  NEW 
PRO  CATAIOG  - 
NO  ORlfCATfON 


SS  JOHNSON  STREET,  BROOKLYN  1,  NEW  YORK 
WESTERN  SALES  OFFICE;  741 'A  N.  SEWARD  ST. 
HOUYWOOO  3S,  CALIFORNIA 


BOOTHS  #2-513,  514-SECOND  FLOOR 


LOOK  FOR  US  AT  THE  I.R.E.  SHOW 
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Test  Jacks 
by  UCINITE 


^  '■  # 

i  L^»i4* 


General  features  of  JiSgjo  test  jack:  Silver- 
plated,  heat-treated  beryllium  copper  con¬ 
tact  is  made  in  one  piece  with  large  terminal 
end  for  easy  soldering.  Terminal  end  is  tin- 
dipped.  Brass,  nickel-plated  shell  and  nut. 


Metal  shell  insures  firm,  dependable 
mounting.  Phosphor  bronze  lock  washer 
is  nickel-plated.  Nylon  insulator  available 
in  different  colors:  White,  black,  red,  green, 
brown,  orange,  blue. 


JLSO  AyAlLABLR 


119052.  Same  as  118930  but  with  special 
milled  end  with  elongated  hole  for  wiring. 


118984.  Feed  through  type,  similar  to  118930 
but  with  one-piece  brass  terminal  stud,  tin¬ 
plated. 


Utinkl 

V 


The 

UCINITE  CO. 

Newtonville  60,  Mass. 
Division  of  United-Garr  Fastener  Corp. 


Speetaltata  im 

BLECTRICAI.  ASSEMBLIES, 


RADIO  AND  AUTOMOTIVE 


Want  Mor«  Um  post  cord  m  Int  pofl*. 
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Your  dollar  buys 
uiore”instrumenl” 
. . .  in  our  Model 


Y»fc-Ofcw-Wa-A«wrt*f 

by  R.  L.  Triplett 

PRESIDENT 

\ 

Because  we  build  every  major 
part  of  our  instruments  the  quality  is 
carefully  controlled.  For  example,  we 
know  we  have  more  torque  driving 
our  pointers  because  we  designed  and 
built  the  complete  instrument.  We 
know  we  have  sustained  dependence 
in  the  shafts  and  switch  contacts  of 
our  test  equipment  for  the  same  rea¬ 
son.  Cycle  tests  for  switches  exceed 
several  times  the  rigid  requirements 
of  the  armed  forces. 

There  is  another  important  value 
to  you.  Because  we  make  our  own 
components  we  eliminate  the  profit 
another  manufacturer  would  make  in 
selling  them  to  us.  And  this  “profit” 
is  passed  on  to  you. 

Consider  these  features  of  Model 
630  V.O.M.,  for  example— 

One  Hand  Operation— One 
switch  with  large  recessed  knob  has  a 
single  position  setting  for  each  read¬ 
ing.  Leaves  one  hand  free.  Eliminates 
switching  errors,  trouble,  saves  time. 

Ranges— AC-DC  Volta*  3-12-60- 
300-1200-6000  (AC,  5000  Ohms/Volt; 
DC,  20,000  Ohms/Volt).  60  Micro- 
Amps.  1.2,  12,  &  120  Mil  Amps.  DB 
scales  at  1.73V  on  500  Ohm  line,  0-66 
DB  output. 

Highest  Ohm  Reading— To 
100  Meg.  in  steps  of  1000-10.000- 
100,000  Ohms— 100  Megohms. 

Yes,  with  us  it’s  a  matter  of  per¬ 
sonal  pride  to  make  “Triplett"  stand 
for  better  construction  and  more 
service  for  your  test  equipment  dollar. 

^  PRCSIKIIT 

TIIPUTT  EUCTIIGAL  INSTHMENT  CO, 

63OV.0.N. 
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ELECTRONS  AT  WORK 


(continiMd) 
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FIG.  7 — Nounvchcmicol  antenna  direc¬ 
tor  uaee  motor-driTen  phase  shiiter 
within  a  fixed  antenna  structure 


within  the  antenna  structure,  the 
antenna  is  stationary  with  respect 
to  the  variation  in  beam  direction. 
The  patent  shows  many  variations 
in  structure,  which  include  this 
technique. 

The  telephone  system  that  is  the 
subject  of  patent  2,609,455  issued 
to  A.  E.  Bachelet  assigned  to  the 
Bell  Telephone  Laboratories,  is  a 
thing  that  can  be  anticipated  as  a 
probable  development  in  the  use  of 
cathode-ray  beams  for  various  ap¬ 
plications,  ranging  from  informa¬ 
tion-storage  devices  to  the  present 
invention.  The  use  of  a  cathode-ray 
beam  is  disclosed  in  this  invention 
to  switch  the  connection  between 
subscribers  in  a  telephone  system. 
The  advantage  of  rapidity  and  the 
effective  absence  of  inertia  leads 
to  consideration  of  the  possibility 
of  multiple-transmission  multiplex¬ 
ing  of  two-way  circuits  with  the 
switching  accomplished  by  the  ap¬ 
plication  of  circuits  like  those  used 
in  the  deflection  of  the  cathode-ray 
beam  in  tv  cameras,  receivers  and 
in  ert  oscillographs. 

A  diagram  of  the  circuit  is  shown 
in  Fig.  8.  A  telephone  subscriber’s 
station  is  connected  to  the  collector 


€ylln€lri€*iil 
in  a  r€%al  s|ia«*e  Naver 

T1000  Datignad  for  MIL-S-674S  usat 


(twili'h  retliiren  ttixe  and  wrif{ht  appruximalrly 
25%  by  rompariiAon  with  rrrianiiular  awiirhra. 
FraliirA**  include rxreplionally  poailiveram-roller  luiapaclion; 
cflVrlivr  ronlurl  wipe;  iiiaxiinum  prolecliitn  agaiiiiAl  ronlact 
wrar  or  arcing  damage  and  strong  lever  operating  action. 
Only  2*^"  long  x  *4"  iliameter.  Weighs  1  •Mince. 

^  rite  for  lliillctin  S-l. 


AMinialiir#*  anil 


HHkL.  ('  o  m  p  a  c  t  n  e  8  s  ,  light 

weight  and  maxiniiini  dnr< 
ability  chararterir^r  these 
■■  n  I  <1 II  e 
switches.  IK’idely 
aireraft  seat 
the 

push”  switeh  utilizes  a 
sturdy  cam-roller  ilesign  operateil  by  a  positive  escapement- 
type  piish-biitton  action  and  is  reailily  ailaptable  to  many  uses. 
The  Series  K  Itttttt  sw'itch  is  a  rotary  action  unit  with  indicator 
knob.  Both  typ«‘s  operate  on  either  28  v.d.e.  or  115  v.a.c.  6(1 
cyeles  current.  Kateil  20  amperes  resistive. 

U  rite  fur  Bulletin  S-l. 
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CIUEO 

suiscniEife 

SUIIOII 


FINE  PUSH-BUTTON  AND  SNAP-ACTION  TYPES 
PANEL  INDICATOR  LIGHTS 
SWITCH-INDICATOR  LIGHT  COMBINATIONS 
AIRCRAFT  AND  ELECTRICAL  EQUIPMENT  ASSEMBLIES 
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TRUSFOFNEI- 


FIG.  8 — Ccthoda-ray  baam-swilchiag 
tub*  is  us*d  as  on  iii*rtial*ss  switch¬ 
board  for  t*l*phon*  subscribors 


W«*l  C*«*l  Divltim:  BBSS  W.  WaiMnglsn  Mvd..  Cwivar  Cily,  Calif. 
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**We  get  CONSISTENTLY 
EXCELLENT  RESULTS 


with  D-H  ALLOYS’^ 


says  Resistance  Products  Company,  of  Harrisburg,  Pennsylvania 


I  his  company  produces  precision  wire-wound 
resistors  of  utmost  stability  for  elearonic  equipment  used 
by  the  Armed  Forces  and  for  makers  and  users  of  test  instru¬ 
ments,  meters,  and  scientific  apparatus  of  rarious  types. 
The  vital  accuracy  of  much  important  equipment,  therefore, 
is  very  dependent  upon  the  quality  of  the  resistors  coming 
off  the  production  lines  of  Resistance  Products  Company. 

In  view  of  this,  Driver-Harris  is  particularly  gratified 
to  have  Resistance  Products  state:  ‘‘Reflecting  our  experi¬ 
ence  with  Driver-Harris  alloys  is  our  large  use  of  Karma 
wire.  Currently,  we  are  employing  Karma  for  numerous 
critical  applications  where  utmost  stability,  together  with 
high  resistivity  and  low  temperature  coefficient  of  resistance. 


is  requisite.  ComiUently  txctUtnt  rnmlti  are  being  obtained. 
We  have,  in  fact,  used  Karma  with  outsunding  success  ever 
since  its  introduaion  several  years  ago.  It  is  our  belief  the 
development  of  this  alloy  constitutes  a  major  forward  step.** 

Karma*  is  ready  to  serve  you,  too;  as  are  world- 
famous  Nichrome*  and  Nichrome  V,  and  over  80  other 
alloys  developed  by  Driver-Harris  for  the  clearical  and 
elearonic  industries.  We  feel  confident  that,  like  Resistance 
Produas  Company,  you’ll  realize  exceptional  advanuges 
by  putting  one  or  more  D-H  alloys  to  work  for  you.  Let  us 
have  your  specifications.  We’ll  gladly  make  recommenda¬ 
tions  based  on  your  specific  needs  and  have  our  engineer¬ 
ing  department  help  you  obtain  best  results.. 


•T.M.  Bas-  U.  S.  PW.  Of. 


KrtRWft  ond  werld-fomeu*  Nicliroaie 
are  nranwfoctwred  only  by 

Driver-Harris  Company 

HARRISON,  NEW  JERSEY 

•lANCHiS;  Chicago,  Detroit,  Cleveiond,  Let  Angelet,  Sen  Frencitce 
In  Conodai  Ihe  I.  GREENMG  WiRE  COMPANY.  Ud..  HomiMon,  Ontario. 
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This  new  booklet  tells . . . 

and 


Shows  you  the  way  to: 


— laroc 


This  32-pase  booklet  is  crtmmed  with 
inforastion  to  help  you  build  better  ^ 
sppsrstus  at  lower  cost.  It  corers  the  M 
properties  and  sdrsnuges  of  Quinterra  1 
and  Quinorgo  in  full  detail  with  test  data.  ' 
Its  clear  coostruaion  drawings,  plus  cate 
studies  of  leading  apparatus  manufacturers, 
show  how  to  apply  these  insulations  for 
maximum  benefit.  It  also  describes  the 
never-before-advertised  Quinterrabord, 
Quinorgobord  and  the  new  J-M  laminates. 
To  obtain  this  insulation  handbook,  call 
your  local  J-M  sales  office  or  fill  out  the 
coupon  on  the  opposite  page. 


_ 

_  — r'srSr*. » JLgrSU  TJ  HM 


Johns-Manville  ELECTRICAL 
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electrical  insulations 
manufacturers  reduce  costs 


Qu/nfmrra— the  pyrolysis-resistant  dielectric  that  helps  cut 
electrical  apparatus  costs. 

More  and  more  manufacturers  are  bility  enable  economical  application, 
using  Quinterra  to  make  apparatus  Its  uniformity  of  caliper  and  texture 
smaller,  safer  and  at  lower  cost.  It  allow  dimensions  to  be  predicted 
permits  equipment  to  operate  at  high*  accurately  and  thereby  speeds  assem- 
er  temperatures  because  it  remains  a  bly.  Moreover,  Quinterra  resists  cor- 
dielectric  despite  heat  and  time . . .  the  rosion  and  humidity  and  is  practically 
bulk  of  its  dielearic  strength  is  in  the  immune  to  fungus  growth.  Supplied 
purified  asbestos  base  sheet.  Its  me*  in  treated  (Types  3,  S  and  6)  and 
chanical  strengths,  thinness  and  flexi*  untreated  (Type  1)  forms. 

Quffiorgo— the  moderate  priced,  high  temperature  Insulation 
for  use  alone  or  In  “composites” 

Many  manufaaurers  find  that  Quin*  dielearics.  Though  a  highly  purified 
orgo  is  ideal  for  their  purposes.  De*  asbestos  produa,  it  does  not  have 
signed  for  operating  temperatures  up  quite  so  high  a  pyrolysis  resistance  as 
to  1 30  C,  it  combines  high  dielearic  Quinterra  because  a  small  percentage 


Sand  for  your 

froo  copy  now 

J'M’s  new  32 .page  booklet,  "Pyrolysis 
Proteaion  Pays  Well,"  is  offered  without 
obligation  to  elearical  equipment  design* 
ers,  engineers  and  manufaaurers. 


Johos-Manville,  Box  60,  New  York  16,  N.  Y. 

In  Canada,  199  Bay  St.,  Toronto  1,  Ontario 

Please  tend  me  without  charge  copy  of  booklet  EL*40A 
"Pyrolysis  Protection  Pays  Well" 


Company. 


and  mechanical  strengths.  High  in 
absorptive  capacity,  it  can  readily  be 
treated  and  combined  with  other 


of  organic  binder  is  used  in  the  base 
sheet.  Quinorgo  is  furnished  only  in 

tintmaorasrl  ^rraa»«Tt 


INSULATIONS 
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pitOT>»W^^ 

iMPf 


MRCRW\ 


A  9f«af  aid  to  your  miniaturization  program 

MOUNT  IN  15/32''  HOLE 
ALL  LENS  COLORS 

Easy  lamp  replacement 
with  any  midget  flanged 
base  lamp  types 


NONDIMMINt 

N*  «-ino^i 


Complete  blackout 
or  senai-biackout 
dimmer  types 


MECHANICAL 

DIMMER 

No.  lM93a«21 


THESE  ASSEMBLIES  LOGICALLY  REPLACE 
LAMPS  NO.  319,  320,  and  321 


REPLACE 
[WITH  THIS 


NOT 

THIS 


OR 

THIS 


AIR  FORCE  ond  BUREAU  off  AERONAUTICS 

MIL-L-7806  DRAWING  MS-25010 

DIALCO  No.  TT-Sl  (Rtd  filttr-bUck  top) 

...  or,  No.  TT‘S1A,  completo  with  No.  327  Lamp 

ALSO  MADE  \.|(//. 

with  other  filter  colors  '  f 

and  with  light-emitting 


top  (for  indication) 


AU  OR  THI  ASSiMillES  lUUSTRATfD 
ACCOMMOOAn  LAMPS  NOS.  327,  32t,  330,  and  331. 

ANY  ASSEMBLY  AVAILABLE  COMPUTE  WITH  LAMP 

SAMPLES  ON  lEQEEST-NO  CNAR6E 


Foremost  Manufacturer  of  Pilot  Lights 

DIALIGHT  CORPORATION 


60  STEWART  AVENUE,  BROOKLYN  37,  N.  Y. 


HYACINTH  7-7600 


ELECTRONS  AT  WORK  (continiMd) 

anode  of  a  device  resembling  the 
cathode-ray  tube  and  called  a  beam 
switching  tube.  When  the  beam 
strikes  the  appropriate  portion  of 
a  target  anode  of  the  switching 
tube  to  which  the  subscriber  is 
connected,  a  two-way  circuit  is  es¬ 
tablished  between  two  subscribers. 
The  gain  of  the  channel  may  be 
adjusted  by  controlling  the  beam 
intensity,  just  as  the  brightness  of 
the  spot  on  a  crt  is  controlled.  The 
control  grid  of  the  beam-switching 
tube  is  coupled  to  one  of  the  target 
anode  connections  and  acts  as  a 
regenerative  feedback  circuit. 


Rhombic  Relay  Antennas 
By  Richard  C.  Webb 

Denver  Research  Institute 
University  of  Denver 
Denver,  Colo. 

The  superior  gain  and  directional 
properties  of  rhombic  antennas  as 
well  as  their  broad-band  character¬ 
istics  so  desirable  for  television  have 
been  known  for  many  years.  How¬ 
ever,  use  of  the  rhombic  has  been 
restricted  mainly  to  commercial 
point-to-point  communication  serv¬ 
ice  because  of  its  large  size'  *  *.  The 
gain  as  well  as  the  sharpness  of  the 
directivity  pattern  increases  with 
the  length  of  wire  used  in  each  leg 
of  the  antenna  as  compared  to  the 
wavelength  of  the  signals  to  be  re¬ 
ceived  or  transmitted.  Fortunately 
at  the  short  television  wavelengths 
a  rhombic  antenna  only  80  feet  on  a 
leg,  as  indicated  in  Fig.  1,  is  4i 
wavelengths  long  per  leg  at  channel 
2  and  proportionately  greater  at  the 
higher  channels.  This  size  is  suffi¬ 
cient  to  secure  from  7  to  10  times  as 
much  voltage  from  the  rhombic  as 
would  be  obtained  from  a  simple 
dipole  antenna  in  the  same  location. 
In  addition,  the  unidirectional  char¬ 
acteristic  of  the  rhombic  renders 
it  less  sensitive  to  noi.se  and  inter¬ 
ference. 

In  an  installation  on  a  mountain 
top  above  a  home  in  the  Big  Thomp¬ 
son  Canyon,  Colorado,  one  rhombic 
antenna  unit,  which  has  a  line  of 
sight  path  to  the  television  trans¬ 
mitter,  is  used  for  receiving.  A 
second  unit  connected  to  the  first 
by  a  short  length  of  600-ohm  trans¬ 
mission  line  reradiates  the  received 
energy  down  into  the  shadowy  can¬ 
yon.  This  is  not  accomplished  with- 
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The  Kyle  Automatic  Oil  Cir* 
cuit  R^loaer  utilizea  atringen 
made  of  Phenolite  tubing,  and  a 
poatfonned  Phenolite  contact 
frame.  Kyle  aelected  Phenolite 
becauae  it  k  a  auperior  inaulat- 
ing  material  with  great  me> 
chanical  atrength  and  k  unaf¬ 
fected  by  oil. 


This  practical  use  of  Phenolite  by  the  Kyle  Products  Plant  of  the 
Line  Material  Company  is  typical  of  its  countless  applications 
in  the  electrical  field.  Phenolite,  about  one-half  the  weight  of  alum- 
mum,  is  the  perfect  insulating  material  for  high  and  low  voltage 
applications.  It  possesses  an  unusual  combination  of  properties. 
Phenolite  has  great  mechanical  strength  and  high  resistance  to  mois¬ 
ture;  ready  machinability;  is  unaffected  by  solvents  and  oils. 

It  can  be  easily  punched,  sawed  and  sheared.  The  toughness  and 
high  impact  strength  of  cloth  base  Phenolite  sheet  make  it  suitable  for 
gears;  it  is  one  of  the  strongest  materials  per  unit  weight  known. 

Available  in  various  grades  and  colors;  and  in  sheets,  rods,  tubes 
and  special  shapes.  Write  for  detailed  literature  and  engineering 
information — 


NATIONAL  VULCANIZED  FIBRE  CO. 


contributes  to  on  improved  product- 
in  the  Kyle  Automatic  Oil  Circuit  Recloser 


WilMlnflton 


Dciswar* 


flyback  transformers 


for  r*llobilily  in  high  voltage  specify  Guthman  Flybacks— they  wont  break  down  even 
under  the  most  severe  voltage  requirements.  Wire  used  in  GuHwnan  Rybacks  is  fabricated 
in  our  own  plant  and  is  quality  controlled  from  raw  material  to  finished  product 
guaranteeing  a  superior  uniforaiity  of  performance.  The  excellent  linearity  and  voita(^ 
regulation  dtarocteristics  of  Guthman  Rybacks  aids  in  preserving  picture  quality. 

Coils  used  in  Guthmon  Yokes  are  form  wound.  Complete  isolation  between  vertical 
ond  horizontal  coils  achieved  by  a  molded  nylon  piece  permits  a  yoke  rating  of 
5,000  volts  pulse  moxbmim.  Anti-magnetic  core  retakter  band  and  brass  mounting 
nut  ossures  no  magnetism  in  Guthman  Yokes. 


"D 


DCLAV  UNES 
SHIELD  CANS 
ANTENNA  COILS 
OSCILLATOR  COILS 
COItntESSION  TYPE 
MICA  TRIMMERS 
Ijr.  TRANSFORM^ 
|j0^»  ANTINNAS 


Need  just  a  few  lengths  of  seamless  brass 
tube?  We’ll  be  glad  to  hand  them  to  you 
"over  the  counter.”  Or  if  your  job  calls  for 
large  quantities  of  brass  or  copper  sheet, 
rod,  wire  or  tube,  we  can  speed  it  on  its  way 
to  you.  That’s  the  kind  of  service  you  can  get 


Chase.^ 


by  calling  your  nearest  Chase  warehouse. 

We  can  supply  you,  subject  to  govern¬ 
ment  controls,  with  hundreds  of  items  for 
production,  maintenance  or  repair.  That’s 
why  it  pays  to  "try  Chase  first”  for  any¬ 
thing  in  brass  or  copper. 


BRASS  &  COPPER 


•  Thu  Natian’i  HamJtfuartrn  far  Bnut  t  Capptr 

tiMrt  OmIm  Iimm  Mi.  Mi.  Nm  f«1i  In  fi 


WATERMRY  20.  CONMCCTICUT  •  SUtSBURY  OF  RENNECOTT  COTTER  CORTORATUN 
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'DIAMOND  H'  RELAYS 


pack  more 
performance 
into  less  space 


Rating  for  rating,  “Diamond  H”  Series  R  hermetically  sealed, 
miniature  aircraft  type  4PDT  relays  are  smallest  (1.6  cubic 
inches),  lightest  (3.76  ounces),  have  widest  temiierature  range 
(—6.5°  to  -|-2(X)°C.),  greatest  oj^erating  shock  resistance  (to 
50  “G”  and  higher)  and  exc'el  all  others  in  their  field  in  ability 
to  break  high  currents  and  high  voltages. 

Ideal  for  high  fretjuency  switching,  their  inter-electrode  capa-' 
citance  is  less  than  5  micro-microfarads  contacts  to  case,  less 
than  2^2  mmf  between  contacts,  even  with  plug-in  type  relay 
and  socket.  Vibration  range  is  from  0  to  5(X)  cycles  per  second 
and  upward  at  15  “G”  without  chatter.  Coil  resistances  up  to 
50,0(X)  ohms  are  available,  with  contact  loading  through  10  A. 
resistive  for  1(X),(X)0  cycles  (.30  A.  resistive  for  100  cycles)  at 
30  V.,  D.C.,  or  115  V.,  A.C.  Sensitivity  approaches  100  milli¬ 
watts  at  .30  “G”  oi^erational  shock  resistance.  They  meet  all 
retjuirements  of  USAF'  Spec.  MIL-R-5757  .  .  .  and  far  suipass 
many.  Various  standard  mounting  arrangements  available. 

“Diamond  H”  engineers  are  prepared  to  work  with  you  to 
develop  variations  for  guided  missiles,  jet  aircraft,  fire  control, 
radar,  communications,  geophysic*al  and  computer  appara¬ 
tus  .  .  .  any  application  where  peak  performance  is  vital  under 
critical  conditions. 

Illustrated  Bulletin  R-1.50  gives  detailed  performance  data 
under  varying  conditions.  VVrite  for  a  copy  today. 

THE  HART  MANUFACTURING  COMPANY 

202  Bartholomew  Avenue,  Hartford,  Connecticut 

• 

THE  HART  MANUFACTURING  COMPANY,  202  Bartholomaw  Av«.,  Hartford,  Conn. 

Pltatte  ttnd  mr  HuUetin  R-tSO  M*itk  detailed  performanre  data  on  Seriet  R  Relay 


out  losses.  However,  by  virtue  of 
the  strong  signal  picked  up  in  the 
receiving  unit,  sufficient  energy  can 
be  thrown  into  the  canyon  to  enable 
satisfactory  operation  of  television 
sets.  Previous  signal  levels  had 
been  immeasurably  low. 

Values  given  in  Fig.  1  appear  to 
be  about  optimum  for  the  vhf  tele¬ 
vision  channels  although  the  lower 
group  (2  to  6)  is  undoubtedly  fa¬ 
vored  somewhat.  Increasing  the 
angle  <t>  to  as  much  as  70  deg  by 
stretching  out  the  length  along  the 


1  TH  (MM  liillCMim 
I  /  tT  HI  n>M>i«TI(MS 

i  ''i,  transmitting 

UNIT 


r  THUSNISSNII 
lltE  SfNMTOHS 
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RECEIVING  UNIT' 
TH  OHM  I  Mil 
CAIIOM  KOISTOI. 
CtNKS  ,■  „  1 


;  t  Dtimi 
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MiiiASNioonEictriAT 
teamiaatioms 


FIG.  1 — Two  rhombic  ontonnat  con- 
noclad  by  tronunlMlon  lino  roloy  tolo- 
vision  signals  to  a  third  rhombic  at  tho 
rscolTor.  Systom  must  b*  kspt  groundod 
•Tsn  during  construction  on  cloar  days 
owing  to  static  charges.  Earth  around 
driven  ground  should  be  moistened  with 
brine 


major  axis  to  150  ft  tends  to  favor 
the  higher-frequency  group  (chan¬ 
nels  7  to  13).  The  directivity  pat¬ 
tern  of  each  rhombic  unit  is  ex¬ 
tremely  sharp  (±2  deg.)  To  obtain 
maximum  signal  strength  the  major 
axis  of  both  units  of  the  relay  pair 
must  be  aligned  very  accurately 
with  the  transmitter  and  receiver 
locations.  A  portable  receiver  or 
field  strength  meter  with  a  direc¬ 
tion-finding  antenna  on  it  is  recom¬ 
mended  for  establishing  the  axis  of 
the  receiving  unit.  Since  the  re¬ 
ceiver  location  should  be  visible 
from  the  site  of  the  transmitting 
unit  ordinary  surveying  methods 
can  be  used  to  direct  it. 

At  a  distance  of  1  mile  from  the 
transmitting  unit  of  the  system  the 
±2-deg  transmitted  beam  is  only 
120  yards  wide;  hence,  houses  lo¬ 
cated  far  outside  this  range  will 
not  enjoy  the  full  benefit  of  the 
reradiated  signal.  In  the  installa- 
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AT  LAST! 

a  tubing  that’s 

TAILOR-MADE 
f.r  IV  ANTENNAE 


INCREASED  DURABILITY 


RESISTS  CORROSION  ... 
GIVES  BRIGHTER  FINISH 


\  REYNOLDS  ALUMINUM  ANTENNA  TUBING 


\ 

\ 

\ 

\ 


INCIEASE 
YOUR  CAPACITY 
AND  YOUR  PROFITS 


\ 

\ 

\ 


Diligent  research  by  the  industry’s  electronics  engineers  have 
brought  forth  wonderful  improvements  in  today's  television 
receivers  .  .  .  and  antenna  designs  that  insure  better  perform¬ 
ance.  Now,  Reynolds —pioneer  producer  of  antenna  tubing — 
offers  a  vastly  superior  aluminum  antenna  tubing  to  help  you 
produce  a  superior  antenna!  The  new  Reynolds  Aluminum  Antenna 
Tubing  is  precision  roll-formed ...  tailor-made  for  TV  antenna 
manufacturers.  It  is  extra-sturdy,  lightweight,  and  its  gleaming, 
corrosion-resistant  finish  invites  sales. 

Reynolds  Antenna  Tubing  31 — a  maximum  strength  tubing;  and 
Reynolds  Antenna  Tubing  41 — designed  with  ample  strength  for 
most  demands.  Available  in  either  butt  seam  or  lock  seam  tubing, 
Reynolds  Aluminum  Antenna  Tubing  is  offered  in  a  complete  range 
of  sizes  and  in  lengths  to  meet  your  specifications.  For  additional 
information  and  sample  sections,  call  your  nearest  Reynolds  Sales 
Office  listed  under  ** Aluminum”  in  the  classified  telephone  directory. 
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COMPACT  10  AMPERE  RELAY 


Developed  primarily  for  the  aircraft  industry*, 

.  where  size  and  weight  must  he  kept  to  a  minimum, 

this  compact  power  relay  is  suitable  for  hundreds 
of  industrial  applications.  Available  in  two, 
three  and  four  pole,  double  throw  contact  ar- 

rangements,  for  A.C.  and  D.C.,  the  Allied  Type 

PB  withstands  50C  shock  and  IOC  vibration  (up 
to  55  cps)  without  any  false  operation  of  the 
contacts,  due  to  the  semi-balanced  armature  and 
extremely  compact  design. 

*Th«  Alli«d  Typ*  PB  R*lay  hos  th*  following  AN  approvals:  AN  3306;  AN  3307;  AN  330B;  AN  3310;  AN  3313 

Here  ore  the  Facts  and  Figures 

Contact  Ratings:  10  amperes  rton-inductive  29  V.D.C.  or 
115  V.  rms  60  or  400  cycles.  Nominal  Coil  Power:  2.5 
watts  for  D.C.  operation,  6.0  Volt- Amperes  for  A.C.,  60 
cycle  operation.*  Maximum  Coil  Power:  Input  at  25*C 
for  85*C  Temperature  Rise:  5.5  watts  for  D.C.  operation 
and  10.0  Volt-Amperes  for  A.C.  operation.  Ambient 
Temperature  Range:  — 55®C  to  -i-71.5“C.* 

e  The  Allied  Type  PD  relay,  similar  to  the  Allied 

Type  PB  except  for  smaller  contacts,  has  a  contact 
rating  of  3  amperes.  Nominal  coil  data  for  D.C. 
operation  is  .1.5  watts  and  3.6  volt-amperes  for  A.C., 

60  cps.  *lnput  power  lor  2  and  3  pole  types  may  be  re¬ 
duced  if  sensitivity  or  temperature  rise  are  factors.  Special 
coils  are  available  for  higher  ambient  temperatures. 

Contact  your  Allied  Control  Representative  or  write  us  for  full  details. 

AVAILABLE  HERMETICALLY  SEALED 


A  L  LI  ED  CO  NT  RO  L  CO  M  PAN  Y, 

»•  f 

7  EAST  END  AVENUE,  NEW  YORK  31,  N.  Y. 


AN  PlUG  SOlOE*  TEIMINAIS  SCREW  TVPE 


PB,  X  I'Mt*  X  oz.  PB,  S««Ud,  Cannon  Phig— 3^'  x  V\U’  x  14*44'— B  oz. 

PB,  SaaUd,  Solder  Tarminoh — 3!4*  x  1*^4'  x  14U4*— 7.5  oz.  PB,  SoaUd,  Scraw  Typo— 3'  x  2H* 
X  3%i'** — 13  oz.  PD,  Soalod,  Solder  Terminal*  and  Plug-In— 2?<*'  x  1*%z'  x  I’Mz' — 6.5  oz* 
**  Incle4le«  meunHng  eon  mm4  •ermlnel*. 
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This  Cabinet 

Is  Only  One  Of  Many 
That  We  Manufacture 


tion  described  a  third  rhombic  unit  | 
identical  to  each  of  the  relay  pair 
is  used  at  the  receivinj?  point,  its 
transmission  line  simply  being 
brought  in  to  terminate  at  the 
receiver. 

Thus  the  transmitting  unit  on  the 
hill  and  the  rhombic  at  the  receiv- 
ign  point  near  the  house  serve  to 
bridge  the  distance  between  the 
television  set  and  the  master  receiv¬ 
ing  antenna  atop  the  mountain 
without  the  use  of  a  long  transmis¬ 
sion  line  that  is  both  expensive  and 
hazardous  from  the  viewpoint  of 
lightning.  Simple  high-gain  house¬ 
top  antennas  can  be  used  within  the 
beam  of  the  transmitting  unit  on 
the  hill.  The  third  rhombic  is 
recommended  where  optimum  per¬ 
formance  is  required  as  for  a  com¬ 
munity  installation. 

The  height  of  the  antennas  above 
ground  need  not  be  greater  than  15 
to  30  feet  and  although  it  is  desir¬ 
able  to  keep  the  plane  of  the  wires 
nearly  horizontal  the  system  does 
not  appear  to  be  particularly  sensi¬ 
tive  to  tilts  of  a  few  degrees.  The 
directivity  pattern  of  a  rhombic  an¬ 
tenna  in  the  vertical  direction  max¬ 
imizes  5  to  10  degrees  above  the 
plane  of  the  wires,  hence,  it  is  de¬ 
sirable  to  lower  the  end  of  the  re¬ 
ceiving  unit  in  the  direction  of  the 
tv  station  5  to  10  degrees  below  the 
line-of-sight  path.  Likewise,  the 
plane  of  the  transmitting  unit 
should  be  tilted  a  similar  amount 
below  the  line  of  sight  path  to  the 
receiving  point. 


Transmitter  and  Radar  Cabi¬ 
nets,  Chassis,  Panels,  and  many 
special  component  parts  snch  as  are 
required  by  laboratories  and  manu¬ 
facturers. 


ATTENDING  THE 


CONVENTION 
NEW  YORK  CITY 
MARCH  23-26... 


Inquiries  are 
invited  re^ardin^ 
openings 
on  our  Staff 


►  RADAR  LABORATORIES 

►  GUIDED  MISSILE  LABORATORIES 

►  ADVANCED  ELECTRONIC  LABORATORIES 

►  ELECTRON  TUBE  LABORATORIES 

►  FIELD  ENGINEERING  DEPARTMENT 


I'or  the  cotwemetue  oj 
those  iittetuHtifi  the  I.  R.E. 
meetings  and  Radio  Engineering 
Show,  memhers  of  the 
Lalwratory  Stajj  will  /«■  available 
for  interviews  at  the 
Convention  hotel.  For  appointment 
telephone  Hughes  New  York 
office,  LAckawanna  4-9JSO. 


Manufacturers  of  sheet  metal 
products  since  1925.  Will  design 
your  product  for  you,  manufacture 
the  model  and  prepare  it  for  pro¬ 
duction. 

All  Metals  and 
Gauges  Fabricated. 

Equipped  to  spray  paint,  bake 
and  finish  your  product.  Our  equip¬ 
ment  is  complete.  Can  perform  all 
the  necessary  operations  required 
in  the  fabrication  of  any  sheet 
metal  product. 
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HUGHES 


Twenty-Five  Cent  Oscillator 
By  James  Fahnestock 

Aanociate  Kdilor 


RESEARCH  AND 
DEVELOPMENT  LABORATORIES 

SeitHlific  and 
Engtnttring  Staff 

CULVER  CITY,  LOS  ANGELES 
COUNTY,  CALIFORNIA 


Boyle  Metalcraft 
Corporation 

150  Sullivan  St. 

Brooklyn  31.  N.  Y. 

Sheet  Metal  Craftsmen 

TRiongle  5-3603 


Ability  of  transistors  to  operate 
from  extremely  small  power  sources 
can  be  demonstrated  vividly  by  the 
accompanying  circuit.  It  comprises 
a  single-transistor  feedback  oscil¬ 
lator  that  provides  a  tone  at  ear¬ 
phone  volume  when  powered  by  a 
quarter  coin  and  a  piece  of  saliva- 


AMuranc*  it  raquirad  that  ralocation 
of  tha  applicant  «rtli  not  cauaa  diaruption 
of  an  urgant  military  proH>ct. 


Want  Mor*  informotienf  Um  poll  cord  on  loti  page. 


Wont  more  information?  Use  post  cord  on  last  page. 
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ON  EXHIBIT,  BOOTH  4-814 


GRAND  CENTRAL  PALACE 


NEW  YORK  CITY.  MARCH  23-26 


hermetically 

Healed 


OI^^HMANTUM  131 013  ills 


electrical 

stability 


Huohich  Okknianium  I>ioi>kh  were 
developed  and  produced  to  meet  exacting 
requirements  in  airborne  electronic  equipment 
for  navigation,  fire  control,  and  guided  missiles. 
In  addition  to  the  advantages  of  germanium 
diodes  over  vacuum  tubes,  Hughes  Germanium 
Diodes  exhibit  these  outstanding  characteristics: 


MOISTURE-PROOF 

Each  hermetically  sealed 
Hughes  Diode  is  humidity 
cycled  in  saturated  water  vapor 
from  I  90“C.  to  — 78*C.,  and 
then  oscilloscope-tested  for 
humidity  penetration. 


THERMAL.I.Y  STABLE 

The  Hughes  Diode  is  designed 
to  reduce  differential  expan¬ 
sion  which  would  cause  insta¬ 
bility  of  electrical  character¬ 
istics  with  fluctuations  in  tem¬ 
perature.  Each  diode  is  tem¬ 
perature  cycled  and  then  tested 
to  assure  that  the  operating 
temperature  range  is  limited 
only  by  inherent  character¬ 
istics  of  germanium  itself. 


ELECTRICAL  SPECIFICATIONS  AT  25»  C. 


Hinimum 
Forward 
Currant 
at  +l  volt— ma. 


Peait 

RTMA  Invarsa 
Typa  Voltage* 

INSSB  I  190 


Maximum 
Back  Currant 
ma.  (volu) 


1N70A 


DEPENDABLE 

Each  Hughes  Diode  is  sub¬ 
jected  to  JAN  shock  tests  and 
then  inspected  under  vibration 
for  the  familiar  electrical  in¬ 
stabilities— hysteresis,  drift,  and 
flutter.  Each  diode  is  aged  and 
then  reinspected  for  stability 
of  electrical  characteristics. 


IN69A 


SUBMINIATURIZED 

The  Hughes  Diode  is  designed 
for  maximum  space  economy. 


^NOTC:  tt  hat  batn  found  that  Hughat  Diodat  will  support 
$0%  of  this  invarta  voltaga  appiiad  continuously  at  25^  C. 


Because  of  expanded  production  capacity,  Hughes 
Diodes  are  now  available  for  commercial  sale. 
Moderate  quantities  can  be  delivered  from  stock. 
Hughes  Diodes  are  classified  in  accordance  with 
RTMA  specifications,  and  also  are  supplied  to 
special  customer  specifications,  including  high 
temperature  electrical  requirements. 


SEMICONDUCTOR 

DEPARTMENT 

HUGH  K  S 

Aircraft  Company,  Culver  City,  California 


Address  inquiries  to, 


WoRt  more  iiiforiMti«ii7  Um  post  cord  oo  lost  page. 
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COMPLETE 

miniature 

FREQUENCY  STANDARD 


A  compact,  complete,  hermetically 
sealed  frequency  standard,  pre¬ 
senting  these  features: — 

1.  JAN-ized  construction  throughout. 

2.  SPACE-SAVING,  V/z^  dia.  x  ^yz" 
high. 

3.  WEIGHT,  approximately  10  ounces. 

4.  AVAILABLE  in  400  and  500  cycles. 

5.  ACCURACY— .002%  (15°  to  35°C). 

6.  SHOCK-MOUNTED  on  Silicone 
rubber. 

7.  POWER  REQUIRED,  6  V.  at  300  ma. 
70  to  200  V.  at  1  to  5  ma. 

WRITE  FOR  DESCRIPTIVE  LITERATURE. 
SPECIFYING  "TYPE  2007" 

Also,  manufacturmrs  of  froquoncy  tfandards,  mult!- 
froquoncy  ttondardt,  ehart-rotording  chronographs, 
firing-cycio  timori,  tho  Wotch-Mosfor  Watch  Koto  Ro- 
cordor  and  othar  high-procision  fraquancy  and  timing 
inilrumantt,  controllmd  by  our  tuning-fork  ouillatort. 


American  Time  Products,  Inc, 

580  Fifth  Avemue  New  York  36,N,Yn 

MANUFACTURING  UNDER  PATENTS  OF  THE  WESTERN  ELECTRIC  COMPANY 
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Want  Mort  information?  Um  post  cord  on  iost  pogo. 
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Now  a  Complete  Service 


At  the  I.R.E.  Show — 
BOOTH  #4-215— 4th  Floor 


the  revo  utionarv 


I  process' for  pr 


SLIP  RING 
«  ASSEMBLIES 


•  LOWER 


•  ONE-PIECE  CONSTRUCT 


weighs  only  1 


jNnN<(  Slut'S 


tCWNOKS 


S—  fh9  AIRPAX  Display  at  th#  IRE  Show 
Booth  4«2I12  •  •  •  Compononts  Soetloii 
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(continued) 


AIRPAX  ... 

the  smallest  .  .  .  lightest 
power  supply  available! 


the  AIRPAX 


PICK-A-BACK 


Modf‘1  A1220  vibrator  power  supply  is  designed  to  deliver  15 
watts  150  volts  DC,  100  ma  at  l  %  peak  ripple,  and  70  ”4  effi¬ 
ciency  Very  small  size  and  weight  are  possible  because  of  the 
high  frequency  (450  cycle)  vibrator.  Vibrator  ond  power  supply 
are  Hermetically  sealed.  Vibrator  is  replaceable,  using  Dius 
snap  fasteners  for  easy  lemoval.  Supply  obtainable  for  6,  1  2  or 
26  5  VDC  input  maximum  output  of  20  watts  and  300  volts  on 
special  order  Will  operate  with  a  20‘’o  input  voltage  variation, 
under  severe  vibration  and  shock,  may  be  exposed  to  high 
altitude  without,  damage.  wni<-  tor  buiui.n  A1220, 


IWD  7l««SrOIWR 
ItAO  l>  CMIACT 
■TH  KT  Mffll 


Simp!*  OKillator  us*i  commarcially 
avoUabU  parts.  Ton*  is  heard  in  h*ad- 
phon*s  from  transistor  oscillator  pow¬ 
ered  by  power  source  mad*  from  a 
quarter,  a  tinned  trcxnsiormer  lead,  and 
a  piece  of  saliTa-soaked  poper 


Koaked  paper.  Power  obtained  by 
irradiating  a  photovoltaic  cell  may, 
also  be  used.  The  entire  circuit 
may  be  built  on  the  back  of  a  single 
earphone.  Oscillations  will  continue 
as  long  as  the  paper  remains  damp. 


Survey  of  Waveguides 
and  Lines 

Recent  reports  in  the  public  press 
described  a  British  development  in 
which  a  length  of  metal  tubing  was 
to  be  used  for  the  transmission  of 
electric  power,  multichannel  com¬ 
munications  circuits  and  television 
programs. 

In  a  statement  prepared  for  Elec¬ 
tronics,  Prof.  Harold  M.  Barlow 
of  University  College  London  says, 
in  part:  “This  objective  was  en¬ 
visioned  in  outline  as  long  ago  as 
1947.  Since  that  date  much  progress 
has  been  made  towards  translating 
the  idea  into  a  practical  form.” 

“It  will  be  appreciated  that  the 
capabilities  of  the  coaxial  line  as 
a  trunk  communication  and  tele¬ 
vision  link  have  now  been  fully 
exploited  and  for  further  extension 
of  facilities  in  this  held  we  must 
look  to  some  form  of  microwave 
service.  The  H<„  tubular  waveguide 
is  an  attractive  proposition  because 
it  offers  a  completely  screened  chan¬ 
nel  not  subject  to  interference  and 
with  the  possibility  of  a  very  wide 
band  of  frequencies  available  for 
multichannel  work.  In  any  country 
having  large  centers  of  population 
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ELECTRONS  AT  WORK 


(continued) 


FIG.  1 — Aftanuation  loss  oi  crlindrical 
copper  waveguide  haring  inside  dia¬ 
meter  oi  IVk  inches  (Barlow) 


there  is  not  only  a  big  demand  for 
independent  communication  chan¬ 
nels  between  such  centers,  but  also 
for  the  transmission  and  distribu¬ 
tion  of  electric  power.” 

“The  tubular  waveguide  suitably 
designed  can  quite  readily  make 
provision  simultaneously  for  both 
needs.  Furthermore,  when  the  con¬ 
ductor  is  properly  supported  it  is 
capable  aUso  of  guiding  a  cylindrical 
surface  wave  along  its  outside  sur¬ 
face,  thus,  if  necessary,  providing 
a  triple  service.  In  such  a  case  we 
should  have  microwave  channels 
both  inside  and  outside  the  tube, 
while  the  power-frequency  currents 
flow  along  the  tube  itself.” 

“Our  efforts  have  been  concerned 
more  particularly  with  the  problem 
of  the  waveguide.  We  are  not  quite 
ready  yet  to  describe  the  technical 
details  of  our  work.  We  are  ex¬ 
amining  the  performance  of  our 
microwave  channel  at  a  wavelength 
in  the  region  of  8  millimeters.” 

Barlow’s  original  suggestion  pro¬ 
posed  a  frequency  of  40,000  me,  the 
same  order  of  magnitude  as  the 
area  of  current  strenuous  activity 
at  Bell  Telephone  Laboratories. 
Despite  the  difficulty  of  generating 
power  at  frequencies  this  high, 
there  is  good  reason  for  the  choice. 
As  shown  by  the  graph.  Fig.  1, 
the  attenuation  losses  fall  off  very 
rapidly  in  this  particular  type  of 
waveguide  propagation  as  the  fre¬ 
quency  is  increased.  Because  the 
waveguide  is  likely  to  contain  a 
slight  amount  of  dry  air,  the  region 
between  23,000  and  25,000  me  must 
be  avoided  since  these  are  the  fre¬ 
quencies  of  absorption  by  water 
vapor.  Frequencies  around  60,000 
me  are  likewise  forbidden  because  of 


Se«  the  AIRPAX  Display  at  tha  IRE  Show  -  ^ 
Booth  4-212  .  •  .  Compononts  Soetton 


airpax  ... 

the  most  revolutionary 
miniature  chopper! 


‘/MIDGET” 


Small  size  and  big  performance  have  won  wide  acclaim  for  the 
C747  MIDGET  chopper  in  the  short  time  since  production  was 
released  Available  with  SPOT  contacts,  a  6  3  volt  drive  for 
400  cycle  operation,  usually  a  380  to  420  cycle  frequency  range 
Phase  angle  measured  from  a  driving  sine  wave  to  midpoint 
of  contact  dwell  is  a  nominal  65°,  with  a  dwell  of  opproximately 
135°  Units  operate  successfully  over  a  very  wide  temperature 
range,  are  fully  hermetically  sealed  and  may  be  exposed  to 
high  altitudes,  humidity,  vibration  and  shock  without  damage 

Write  ♦or  bwilf*tin  C747 
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Communications  &  Electronics,  Inc 

A  SUBStDJABY  Of  MOTOROLA  INC 

900  N  Kilbourn  Ave.,  Chicago  51,  Illinois 

Rogers  Maieitic  Electronics  Ltd  ,  Toronto,  Canada 


type-approved  for  operation 
in  the  Class-A/'Citizen’s  Band 


Motorola  has  received  notice*  from  F.C.C.  that 
its  "Research**  Line  460  M.  C.  equipment  has 
passed  the  exacting  tests  for  licensing  in  the 
Class-A  **Citizen's  Band'*.  It  is  the  first  and  only 
460  MC.  equipment  to  be  so  approved. 

Automatic  Frequency  Control 

This  new  Motorola  A.F.C.  technique  is  fortified 
with  extraordinary  system  stability.  Fixed  bcirriers 
prevent  channel  jumping.  The  A.F.C.  crystal 
controlled  oscillator  provides  a  full  10  to  1  cor¬ 
rection  ratio  and  keeps  the  receiver  tuned  on  the 
nose  to  the  distant  transmitted  carrier. 

The  new  U.H.F.  tuned  circuits  and  research 
design  cavities  for  grounded  grid  amplifier  opera¬ 
tion  provide  phenomenal  circuit  stability,  spuri¬ 
ous  rejection  and  extraordinary  efficiency. 

Transmitter 

The  Motorola  460  MC.  system  with  9  tuned 
circuits  provides  18  to  20  Watts  with  efficiencies 
of  more  than  65% ! 

Silver  Plated  Sealed  Tuned  Cavities 

By  use  of  silver  plated  line  sections,  high  stand¬ 
ards  of  selectivity  protect  the  receiver  from  high 
power  U.H.F.,  TV  intermodulation. 

By  the  leaders  in  quality-engineered 
FM  2-way  Radio  Communications 

Write  Dept.  2-86-E  for  full  details  today. 


18  fo  20  Full  Watts.  Motorola  mokes  it 
an  outstanding  success. 


Pole 

mounting 

cabinet 


^Mobile  type 
CR-406 


Desk 

console 
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Want  more  infermotion?  Um  poet  card  on  loet  pose. 
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Polychemicals 


PLASTICS 


CHEMICALS 


Du  Pont  “Alathon"*  insulates  TV  tube  carrying  20,000  volts 


Ring  and  sleeve  of  **Alathon** 
retain  dielectric  properties  .  . .  pass 
humidity  tests ,,,  lower  shipping  costs 


When  televiaion-aet  manufacturt'rs  started  using 
metal  picture  tubes,  they  were  faced  with  the  problem 
of  insulating  the  outer  portion  of  the  tubes  that  carry 
up  to  20,000  volts.  A  material  was  needed  that  could 
withstand  the  voltage,  while  resisting  humidity  that 
would  ruin  its  insulating  value. 

The  solution  was  this  ring  and  sleeve  extruded  of 
Du  Pont  “Alathon”  polythene  resin.  Of  all  the 
materials  tested,  only  “Alathon”  retains  its  electrical 
properties  in  service.  “Alathon”  has  excellent  dielec¬ 
tric  strength,  low  dielectric  constant  (2.3),  and  low 
power  factor  (0.0005).  Because  of  its  very  low 
moisture-absorption  rate  (0.01%  by  A.S.T.M.  test), 
“Alathon”  easily  passed  exacting  humidity  tests. 

Du  Pont  “Alathon”  offers  other  important  advan¬ 
tages.  Its  flexibility  simplifies  installation.  Shipping 
costs  are  reduced  because  “Alathon”  absorbs  shock 
. . .  makes  possible  packing  of  sets  as  units  . . .  elimi¬ 
nates  shipping  the  delicate  tubes  separately.  And 
reassembly  time  and  labor  at  outlets  are  eliminated. 
Many  TV  manufacturers  now  use  these  rings  and 
sleeves. 

Du  Pont  “Alathon”  is  widely  used  for  such  insulat¬ 
ing  applications  as  TV  lead-in  wire,  high-voltage  TV 
lead  wire,  and  police  and  fire-alarm  cable.  We  will 
gladly  suggest  suppliers  who  can  meet  your  specific 
needs  for  electrical  or  other  uses  of  “Alathon.”  For 
further  information,  write: 


Rings  and  sleeves  extruded  by 
ArKhor  Plastics  Co.,  Inc. 
New  York,  N.  Y. 

u.a.  PAT.  opp. 


Battar  TMnet  for  BaNar  Livtfig 
•  • .  Hirottgh  CfcamMiy 


E.  I.  du  Pont  do  Nemours  A  Co.  (Inc.) 
Polychemicals  Department,  District  Offices: 
350  Fifth  Avenue,  New  York  1,  New  York 
7  S.  Dearborn  St.,  Chicago  3,  Illinois 
845  E.  60lh  St.,  Los  Angeles  1,  California 
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COHOtlCTOII 


comi 

hom 


/Vm' 

RTS  200 
5  WAYS  BETTER 

Than  Ordinary  Rosin  Solders 


Want  inort  iMfennotioa?  Um  po«l  card  oa  la<t  poflt. 


ELECTRONS  AT  WORK 


(cofltinutd) 


absorption  by  oxygen. 

Reference  to  the  cylindrical  sur¬ 
face  wave  includes  the  work  of 
Georg  Goubau  and  others,  princi¬ 
pally  for  the  Signal  Corps.  Since 
1950,  experiments  with  this  so- 
called  G-string  have  extended  its 
range  of  practicable  operation  to 
two  miles.  While  details  of  this 
work  are  expected  to  be  published 
soon,  it  is  known  that  this  par- 
I  ticular  installation  employs  a  single 
I  copper  line  three  quarters  of  an 
i  inch  in  diameter  covered  with 
polyethylene.  Used  in  the  vhf  re¬ 
gion,  it  has  a  bandwidth  of  200  me. 

Grace  and  Lane  in  England  have 
recently  published  loss  figures  for 
a  similar  transmission  line  with  an 
enameled  surface.  Maximum  horn 
losses  (the  ends  of  the  lines  are 
matched  into  coaxial  lines  by  horn¬ 
shaped  outer  conductors  as  indi¬ 
cated  in  Fig.  2)  for  radio  fre¬ 
quencies  between  3,000  and  9,000* 
me  are  about  2  db  coupled  with  a 
line  loss  varying  from  0.07  to  0.26 
db  per  meter  and  increasing  with 
frequency. 

I  Miller  and  Beck  of  Bell  Telephone 
Laboratories  will  describe  their 
I  work  with  circular  waveguides  in 
a  forthcoming  issue  of  Proc.  IRE. 

'  as  summarized  below. 

To  reduce  theoretical  heat  losses 
I  of  hollow  metallic  waveguides  to 
0.25  db  per  100  feet  at  frequencies 
above  2,000  me,  it  is  necessary  to 
use  the  guide  eis  a  multimode  me- 
I  dium.  Above  10,000  me  the  circular 
I  electric  mode  in  round  metallic 
tubing  becomes  more  attractive 
than  the  dominant  mode  because  it 
provides  a  medium  with  the  0.25-db- 
j  per-lOO-foot  loss  in  a  smaller  space, 
i  Using  the  circular  electric  wave, 
theoretical  heat  losses  of  2  db  per 
mile  are  associated  with  tubing 
diameter  of  2  to  6  inches  and  car¬ 
rier  frequencies  between  50,000  and 
5,500  me  respectively.  Increased 
transmission  bandwidth,  reduced 


FIG.  2 — The  experimental  luriace-wave 
tranemieeion  line  need  by  Grace  and 
Lone  in  England 
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FIG.  3 — Round  guido  diomotor  iro- 
quoncy  for  loo*  oi  2  db  por  mil* 


You  Can  Speed  Production-Line  Soldering 
with  New,  Active,  Non-Corrosive  RTS  200 
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delay  distortion  and  reduced  wave-  1 
guide  size  are  factors  favoring  use  | 
of  the  highest  practical  frequency 
of  operation.  The  number  of  freely 
propagating  modes  lies  in  the  range 
175  to  20  for  the  2  to  6  in.  diameter 
region,  as  shown  in  Fig.  3  taken 
from  the  paper. 

Experimental  work  has  been  car¬ 
ried  out  at  9,000  me  on  a  waveguide 
having  theoretical  loss  of  2  db  per 
mile  for  the  TEIm  wave.  Transmis¬ 
sion  losses  on  the  order  of  3  db 
per  mile  over  distances  as  great  as 
40  miles,  with  tolerable  signal  dis¬ 
tortion  of  a  0.1  microsecond  pulse, 
have  been  observed  on  a  well-con¬ 
structed  line.  Mode  filtering  and 
pure-mode  generation  has  been  ac¬ 
complished. 

Experimental  work,  described  in 
still  another  Bell  Labs  paper,  dem¬ 
onstrates  the  feasibility  of  trans¬ 
mitting  the  TE«  wave  around  bends. 
The  circular  wave  can  be  trans-  j 
mitted  around  bends  either  by  alter-  1 
ing  the  form  of  the  wave  in  the 
bend  region  (as  in  Fig.  4)  or  by  1 
altering  the  waveguide  itself.  ! 

Still  another  technique  under  ! 
development  at  Bell  Labs  is  the  I 
laminated  transmission  line.  Here,  | 
skin-effect  losses  are  reduced  by 
properly  laminating  the  conductors 
and  adjusting  the  velocity  of  trans¬ 
mission  of  the  waves  by  means  of 
a  suitable  dielectric.  Such  a  con- 


Federated  Metals’  new  RTS  200  rosin  core  solder  has  proved 
in  prwluction  o|terations  to  l>e  5  ways  better  than  ordinary 
rosin  solders : 

30%  GREATER  SPREAD -by  test  the  spread  of  RTS  200 
is  30%  greater  than  that  of  conventional  rosin  core  solders. 

4  TIMES  FASTER  OXIDE  PENETRATION— oxide  films 
and  corrosion  products  on  the  parts  you  are  soldering  need  not 
slow  down  operations.  RTS  200  pierces  these  retarding  agents 
4  times  faster  than  ordinary  solders. 

NON-CORROSIVE — despite  the  exceptional  activity  of  the 
RTS  200  flux  at  soldering  temperatures,  there  is  no  harmful 
corrosive  residue  when  tested  under  the  high  humidity  condi¬ 
tions  of  military  specification  MlL-S-6872. 

NON-TOXIC — the  chemicals  u.sed  in  RTS  200  flux  are  com¬ 
monly  used  in  industry  and  have  no  toxicity  factor  whatsoever. 

STABLE  FLUX — experience  of  over  one  year  with  the 
type  flux  used  in  RTS  200  shows  that  it  is  just  as  active 
after  standing  as  when  used  immediately.  If  you  store 
RTS  200  for  extended  periods,  you  need  not  worry 
about  its  stability,  as  you  do  with  ordinary  solders. 

Try  this  new,  industry-tested  active  solder  today. 
Available  in  a  variety  of  wire  sizes,  compositions 
and  quantities.  For  information  see  your 
distributor  or  write  any  one  of  Federated’s 
13  plants  or  22  sales  offices  across 
the  nation.  There  is  one  near  you. 


FIG.  4 — RaprMMtation  of  tho  ktaids  of 
olamonts  that  ttxm  nocossary  la  a  nor- 
mal-modo  bond 


Magnetic 

Amplifiers 


Visit  us  at  booth  4-609 
Radio  Engineering  Show 


Keystone  is  one  of  the  nation's  foremost  suppliers  of  magnetic  amplifiers.  Effective 
immediately  we  have  available  for  prompt  delivery  the  first  of  five  "stock"  magnetic 
amplifiers.  Engineers  may  now  design  units  around  these  "pre-designed"  magnetic 
amplifiers.  Inquiries  are  invited  on  the 

HflilanJ  TreJtinerk 
•!  K«jr<len«  trodytH  Co. 

In  place  of  the  conventional  output  transformer  and  power  amplifier  tubes, 
the  KP  10-400  utilizes  a  phase  sensitive  vacuum  tube  demodulator  and 
magnetic  amplifier  output  stage  which  eliminates  the  need  of  rectifiers, 
thus  assuring  greater  reliability.  Each  unit  built  in  accordance  with 
MIL  specifications.  KP  10-400  operates  from  an  input  voltage  of  115 
volts,  400  cycles  single  phase.  Output  is  10  watts,  reversible  phase. 

KP  10-400  operates  from  a  minus  55**  to  plus  70**  C  with  minimum 
variation.  An  input  signal  of  2  volts  AC  or  DC  working  into  a  high 
impedance  is  required  for  a  maximum  of  110  volts,  10  watts,  400 
cycles.  The  unit  is  4  inches  high,  314  inches  wide  and  214  inches 
deep.  Weight — only  1  lb.,  13  ounces. 

Your  inquiry  will  have  our  prompt  attontion. 

KEYSTONE  PRODUCTS  CO. 

904-6  TWENTY-THIRD  ST.,  UNION  CITY  2,  NEW  JERSEY 

UNion  6-5400 


Want  more  information?  Utt  post  card  on  last  page. 
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DALLAS  9,  TEXAS 


ELECTRONICS  — A4orcfc,  1953 


Wont  nior*  informotioii?  Um  post  cord  eo  lost  poyo. 


205 


(contiiiiicd) 


ELECTRONS  AT  WORK 


doctor  takes  the  form  of  a  solid- 
dielectric  coaxial  cable. — a.a.mck. 
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Spatial  Harmonic  T-W  Tube 

Traveling-wave  tubes  operate 
satisfactorily  as  wide-band  am¬ 
plifiers  for  microwaves  and  are 
beginning  to  find  use  particularly 
in  the  region  of  4  kilomegacycles, 
corresponding  to  a  wavelength  of 
7.6  cm. 

Increased  experimentation  in  the 
region  of  60  kmc  has  brought  an 
extension  of  the  traveling-wave 
technique  resulting  in  a  tube  of  the 
general  type  capable  of  operation 
at  48  kmc,  a  wavelength  of  6.26 
mm. 

Because  the  helix,  which  char¬ 
acterizes  the  traveling-wave  tube, 
becomes  increasingly  delicate  a.s 
frequency  is  raised,  it  has  been 
entirely  eliminated  from  the  design 
of  this  experimental  tube. 

As  explained  by  Sidney  Millman 
in  the  Nov,  1962  issue  of  the  Bell 
Laboratories  Record,  to  obtain  am¬ 
plification  in  a  traveling-wave  am¬ 
plifier,  a  stream  of  electrons  and 
the  electromagnetic  wave  to  be  am¬ 
plified  must  travel  together  down 
the  tube  at  approximately  the  same 
speeds.  Since  the  electromagnetic 
wave  travels  at  a  speed  approaching 
that  of  light,  and  since  electrons 
cannot  be  given  such  speeds  except 
under  the  influence  of  extremely 
high  voltages,  some  method  must 
be  devised  for  slowing  down  the 
wave  to  speeds  that  electrons  will 
attain  under  the  influence  of  prac¬ 
ticable  voltages.  In  most  traveling- 
wave  tubes  that  have  been  described, 
this  slowing  down  was  achieved  by 
making  the  wave  travel  along  a 
closely  wound  helix.  Despite  the 


SMALL  SIZE 

HAYDON  motors  or*  Iho  tmollosl  ovoiloblo 
of  Ihoir  typos. 


Slow  rotor  spood  moons  a  minimum  of 
roduction  gooring,  long  lifo,  quiot  oporo- 
tion. 


TOTAL  ENCLOSURE 

ALL  HAYOON  motors  oro  totolly  onclosod, 
o  bosk  footuro  of  sound  dosign. 


Two  lubricotion  systoms  pormit  tho  soloction 
of  lubricont  bost  suitod  to  ooch  componont. 
All  circulotion  controllod  by  copillory 
action. 


SIMPLE  SECURE  ASSEMBLY 

Th«  •niir*  fcK«  of  motor  con  bo  rioidly 
Aupportod  against  tho  nsounting  surtoco. 
Motor  loods  or#  standard  for  quick,  inox- 
ponsivo  wiring. 


Moans  froodom  from  worry  obout  mounting 
position,  fYO  limitotions  on  your  original 
dosign  ond  fiold  oporotion. 


CHOICE  OF  MANY  SPEEDS 

Many  standard  spoods  ovoiloblo  from  60 
rpm  to  1  revolution  por  wook. 


A  wide  rang#  of  spoods  in  only  2  motor 
sorios,  intordiongooblo  in  mounting,  drive 
shafts  and  oil  dimensions  except  depth, 
permits  use  of  the  some  bosic  motors  for  o 
variety  of  requirements. 


2427  Elm  St.,  Torrington,  Conn.  Subsidiary  General  Time  Corp. 
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ONLY  THE  LFE  401  OSCILLOSCOPE 

these 
Feof  ures 


HIGH  SENSITIVITY  AND  WIDE 
FREQUENCY  RESPONSE 
OF  Y-AXIS  AMPLIFIER 

The  vertical  amplifier  of  the  401  pro¬ 
vides  uniform  frequency  response 
and  high  sensitivity  from  D-C. 
Coupled  with  a  sensitivity  of  15 
Mv.,  cm  peak  to  peak  at  both  D-C 
and  A-C  is  a  response  characteristic 
which  is  3  db.  down  at  10  Me.  and 
12  db.  at  20  Me.  Alignment  of  the 
amplifier  is  for  best  transient  re¬ 
sponse,  resulting  in  no  overshoot  for 
pulses  of  short  duration  and  fast  rise 
time.  An  example  of  the  wide  band 
response  of  the  amplifier  is  shown 
in  the  accompanying  photographs. 


iSPECIFICATIONS 


DtllacHon  Sant.  — 15  Mv./cm,  p>p 
Fra^ancy  Ratpanta — DC  to  10  Mc 
Trantiani  Ratpanta  —  Ris«  Time 
(10%.9(y;c)  0.036 Msec 
Signal  Dalay  -^.25  m  see 
Inpwt  lina  lamtinaliant  —  62,  72  or 
93  ohms,  or  no  termination 
Input  Imp.  —  Direct  —  1  megohm, 
30  M  M  f 
Probe— 10  megohms. 

10  M  M  f 

X-AkU 

Swaap  Ranga— 0.01  sec/cm  to 0.1 
M  sec/cm 

Dalay  Swaap  Ranga— 5-6000  M  sec 
in  three  adjustable  ranges. 
Triggart  —  Internal  or  External, 
-h  and  — ,  trigger  generator, 
or  60  cycles,  undelayed  or 
delayed  triggers  may  be  used. 
Bwilt4n  Iriggar  ganaratar  with  repe¬ 
tition  rate  from  600-6000  cps. 

Oanaral 

Law  Capacity  praha 
FuncManaHy  calarae  cantral  hnaht 
FaMing  ttane  far  battar  viawing 
AeiuttaWa  tcala  Hgfcting 
Facilitiat  far  maunting  camarat 

PRICE:  $895.00 


LINEARITY  OF  VERTICAL 
DEFLECTION  The  vertical  amplifier 
provides  up  to  2.5  inches  positive  or 
negative  uni-polar  deflection  without 
serious  compression;  at  3  inches,  the 
compression  is  approximately  15%. 
The  accompanying  photographs  il¬ 
lustrate  transient  response  and  line¬ 
arity  of  deflection. 

SWEEP  DELAY  The  accurately 
calibrated  delay  of  the  4U1  provides 
means  for  measuring  pulse  widths, 
time  intervals  between  pulses,  accu¬ 
rately  calibrating  sweeps  and  other 
useful  applications  wherein  accurate 
time  measurements  are  required. 

The  absolute  value  of  delay  is  accu¬ 
rate  to  within  1%  of  the  full  scale 
calibration.The  incremental  accuracy 
is  good  to  within  0.1%  of  full  scale 
calibration. 

Additional  Features: 

An  INPUT  TERMINATION  SWITCH  for  terminat¬ 
ing  transmiiiiion  lines  at  the  oscilloacope. 

A  FOIDINO  STAND  for  convenient  viewing. 
EUNCTIONAllY  COIORED  KNOBS  for  easier 
location  of  controls. 


37.5  Mv.,  0  3m  tec  width,  l^uiec  iwesp  full  teals 


75  Mv.,  0  3m.u€  width,  l^utec  tweep  full  teals 


Designed  and  built  /or  electronic  engineers,  the  401, 
with  its  high  gain  and  wide  band  characteristics,  and 
its  versatility,  satisfies  the  ever-increasing  raquirc- 
menta  of  the  rapidly  growing  electronics  industry  for 
the  ideal  medium  priced  oscilloscope. 


TRIGCER  GENERATOR  with  variable  repetition  rate 
from  500  to  5000  cps. 

POSITIVE  A  NEGATIVE  UNOEIAYED  TRIGGERS  and  a 
POSITIVE  DELAYED  TRIGGER  are  externally  available. 


Booth  4-105  New  York  IRE  Show 


lORATORY  for^lUCTRONICS,  INCi* 

^□75  7ITTS  STRUT  •  BOSTON 

OSCILLOSCOPES  #  MAGNETOMETERS  e  COMPUTERS  e  MICROWAVE  OSOLUTORS 
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Rough  Treatment  for  a  crystal 


Minutes  to 
prove  herrtn.  • 
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That  Kind  of  testing  is 
lust  one  of  the  reasons  why 


CRYSTALS 


DO  A  BETTER  JOB  FOR  YOU 


Yes,  we  get  tough  with  our  Midland  crystals.  You 
expect  best  performance,  and  we  make  sure  you  get  it 
when  you  use  Midland  crystals  for  all  your  frequency 
control  needs.  The  final  test  pictured  above  is  just 
one  of  many  quality  checks  we  make  at  every  step 
of  Midland  processing. 

Midland  Quality  Control  starts  with  the  raw  quartz. 
Using  optical  viewing  equipment  of  high  accuracy,  we 
select  only  the  “cream  of  the  crystal  crop.”  Then,  as 
the  crystal  proceeds  through  the  various  steps  of  cut¬ 
ting,  slicing,  lapping,  etching,  plating,  and  sealing, 
it  is  checked  repeatedly  to  turn  up  any  defect  that 
might  develop. 

Stability,  accuracy,  high  output,  long  life  — name  any¬ 
thing  about  a  crystal  that  makes  it  a  better  performer 
for  you,  and  we  guarantee  you’ll  get  it  in  fullest 
measure  with  Midland. 

WHATEVER  YOUR  CRYSTAL  NEED- 
CONVENTIONAL  OR  SPECIALIZED... 

When  It/^Has  To  Be  EXACTLY  RIGHT ...  Contact 


•nPE  RI  U-RANBI; 

2.0-15.0  me 

Supplied  per  Mil  type 
CR-1 A  when  specified. 


“TTK  ML-4-ltN(E: 

1.0—10.0  me 

Supplied  per  Mil  type 
CR-6:  CR.6;  CR-8; 
CR-10  when  specified. 


*TYPE  ML-6-IAN6E: 

1.4-75.0  me 

Supplied  per  Mil  type 
CR-18;  CR-19:  CR-23; 
CR-27;  CR.28;  CR-32; 
CR-SS;  CR-36:  CR-86 
when  specified. 


MANUFACTURING  CO.,  INC. 

3155  Fiberglas  Road  •  Kansas  City,  Kansas 

See  Us  at  the  Radio  Engineering  Show,  Booth  4-613  Components  Aye. 
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THING  IN  FASTENINGS* 


BENDIX  Perfect  Laundry  Pair 
Cleans  Up"  with  SPEED  NUT  Savings! 


U'TYPE  SPEED  NUTS  or*  tolf  rotoiA- 
ing,  tnop  in  pfo<o  ovor  ponol  odgoe 
or  confor-ponol  locotiont;  romoin  in 
bolt-rocoiving  potition  for  fotf,  ooty 
a«»ombly. 


For  years,  Bendix  engineers  have  relied  on 
1^  Speed  Nuts  to  cut  assembly  costs  and  step  up 
production  schedules.  That  is  why  Speed  Nut 
^  brand  fasteners  were  specified  on  the  new  "Per- 

feet  Pair”  automatic  washer  and  dryer  units. 
Here  is  a  direct  quotation  from  a  recent  Bendix  report  .  .  . 
".  .  .  because  we  design  from  the  ground  up  with  Tinnerman, 
we  effect  basic  economies.  These  include  lower  production  costs 
and  greater  efficiency  that  result  in  lower  retail  prices  and 
reduced  service  costs  for  consumers.  Thus,  in  our  production, 
we  consider  Tinnerman  products  more  basic  than  nuts  and  bolts.  ” 
Chances  are  your  Tinnerman  representative  can  turn  your  assem¬ 
bly  problems  into  production  savings.  See  him  soon  for  details 
on  the  Fastening  Analysis  Service  available  for  your  products! 


SPEED  CRIP  Nul  R*laln«rt  mop  In 
plocn  by  hand  .  .  .  np  waldinp, 
clinching  or  italilng.  Thay  rnduen  mo- 
InriaU  handling  and  arn  idnal  for 
blind  locatiani. 


A  copy  of  "Spebo  Nut  Havinun  Htorimi’*,  an 
interentinK  booklet  of  typical  Tinnerman 
navinicn  to  induatry,  ia  youm  on  rec^uent. 
Write;  Tinnerman  pRonuerm.  Inc.,  Rox 
66M8,  Dept.  12, Cleveland  l,Ohio.  InCaFioda: 
Dominion  Faatenera  Ltd.,  Hamilton,  On¬ 
tario.  In  Great  Britain:  Simmondn  Aeiocea- 
■orioa,  Ltd.,  Troforeat.  Walea.  In  France 
Aerocennoirea  Simmonda.  S.  A. — 7  rue  Henri 
Borbuoae,  I^evalioia  (Seina). 
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fact  that  its  velocity  along  the  wire 
is  high,  its  axial  velocity  along  the 
tube  is  reduced  by  the  ratio  of 
distance  along  the  wire  to  distance 
down  the  tube. 

In  the  new  tube  the  magnetic 
wave  is  not  slowed  down  in  this 
way.  Instead,  the  electron  stream 
is  made  to  react  with  what  is 
termed  a  spatial  harmonic  of  the 
original  wave. 

The  new  tube  is  shown  in  cross 
.section  in  Fig.  1.  Electrons  emitted 
from  the  cathode  at  the  left  pass 
down  the  center  of  a  channel  in  a 
copper  block  to  a  collector  at  the 


PRECISION- 
WOUND 
R.F.  CHOKES 

National  makes  a  complete 
Ime  of  quality  R.F.  chokes  to  meet 
every  electronic  need.  In  addition. 
National’s  engineering  staff  and 
production  facilities  are  capable  of 
winding  chokes  to  any  set  of 
specifications  for  commercial  or 
military  applications.  Close 
tolerances  guaranteed.  Write  for 
complete  information  or  send 
specifications. 


coucnM 


CtTHOtE  SII(F«CC  ,-«CCUCIHI0«  OIO 


sccriol  M 


FIG.  1 — Cross  ssction  of  tubs  used  as 
spatial  harmonic  travelinq-wove  ompli- 
ilsr  at  SO.OOO  me 


right.  They  are  caused  to  travel 
with  a  minimum  of  transverse  mo¬ 
tion  by  a  magnetic  field,  as  in  other 
traveling-wave  amplifiers. 

The  electromagnetic  wave  enters 
and  leaves  the  tube  through  wave¬ 
guides  at  the  beginning  and  end  of 
the  channel  as  indicated.  Down  the 
center  of  the  channel  is  a  metal 
block  with  three  axial  slots  indi¬ 
cated  in  section  A-A.  The  main 
stream  of  electrons  travels  down 
these  slots  and  close  to  each  side 
of  the  projecting  block. 

Transverse  resonator  slots,  100 
of  them  in  all,  cutting  through  the 
central  block  at  right  angles  to  the 
axial  slots,  constitute  the  radio¬ 
frequency  circuit  guiding  the  elec¬ 
tromagnetic  wave. 

Amplification  is  accomplished  by 
the  reaction  of  the  electrons  and 
the  axial  component  of  the  electric 
field  of  the  traveling  wave.  Near 
the  surface  of  a  conductor,  however, 
the  axial  component  of  the  electric 
field  disappears.  It  is,  therefore, 
only  while  the  electrons  and  the 
electromagnetic  wave  are  crossing 
the  transverse  slots  that  the  prin- 


National  Captive  Nuts 
of  stamless  steel  may  be  pressed 
into  aluminum  and  certain  types 
of  brau  sheet  metal  to  provide 
integral  flush-mounted  tapped 
holes  in  a  wide  variety  of 
sizes.  Four  basic  types  have 
been  designed  for  metal 
thicknesses  of  VW',  Va",  Vi'» 
Ms'  and  Va'. 
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Thts  attrnclivc  new  caluloq  PG  3.  jncorporatmg 
complete  engineering  data,  styles  sizes,  and 
capacitance  and  voltage  ranges  is  now  available. 


PYRAMID 

Sit  htn  iniitiu  #*#> 

"GLASSEAB.” 

CAPACITORS 


For  the  most  dernandmq  applications, 
where  top  quality  and  minimum-size 
considerations  are  the  most  vital  fac¬ 
tors,  Pyramid  "Glasseal  "  capacitors 
are  the  popular  choice. 


Power  Factor  vs  Temp-rature  Ciirvi 


These  qraf)hs  show  typiccil  perioniuince  cluirac.ter  isIk  s 
of  the  F^yrurnid  "Glasseal  X"  type,  which  is  cfesiqiied 
for  125  C.  operation  Full  information  oirall  "Glasseal" 
c<j[)acitors  is  provided  in  new  cntaloq  F’G  3. 

Visit  Hootfi  2-  3111  I  H  F.  ( 'inivi'ritioii 


For  your  tree  copy,  please  address  letterhf-ad  teipiesi  to  Deptntmcnl  T1 


PYRAMID  ELECTRIC  COMPANY 


1445  HUDSON  BOULEVARD 


NORTH  BERGEN,  N  J 


£ngine0nd  Win  and  Cabin  for  the  Electronic  and  Aircraft  Industries 


continuous 
operation  at 
exceptional 
temperature 
ranges 


HOOK-UP  WIRE 


EXTRUDED  TEFLON  (Tetrafiuoroethylene)  hook-up  wire  is 
organically  capable  of  sustained  operation  from 
— 90"C  with  no  appreciable  decomposition.  This  wide  range  of 
operating  efficiency  continually  opens  new  applications  for 
EXTRUDED  TEFLON  —  especially  where  constant  stability  under 
exceptional  temperature  conditions  is  required  for  long  periods. 
EXTRUDED  TEFLON  -f210°C  to  -90°C  is  non-inflammable  .  .  . 
is  resistant  to  most  chemicals  .  .  .  has  no  known  solvent. 

Becouse  of  low  electrical  losses,  EXTRUDED  TEFLON  is 
adaptable  for  high  frequency  use.  It  has  very  high  volume 
and  surface  resistivity.  EXTRUDED  TEFLON  is  available  in  thin 
wall  and  specified  hook-up  wire  sizes,  with  shield  or  jacket, 
also  as  coaxial  cable. 

NOW  AVAILABLE  in  10  colors— black,  brown,  red,  orange, 
yellow,  green,  blue,  violet,  gray,  white.  Samples  available. 


See  you  at  the  IRE  Convention 
March  23-26,  Booths  4-201,  4-202. 
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in  TELECHRON  TIMERS  only 


TWO  KNOBS  do  the  work  formerly  done  by  FREEDOM  OF  STYLING.  Two-knob  control  and 

three.  The  new  Telechron  Timer,  model  C-78,  lift  separate  alarm  hand  mean  greater  freedom  for  your 

means  unmatched  simplicity  in  clock-radio  operation.  ■■  styling  people.  Telechron  Timers  are  available  with 
One  knob  for  alarm  ...  the  other  for  radio.  ”  face  ...any  color  dial,  hands  or  bezel. 


SIGNAL  ALARM.  It's  a  must  for  heavy  sleepers. 

And  it’s  a  sales-boosting  extra  talking  point  for  your 
clock-radio.  In  the  clock-radio  field  only  Telechron  Timers 
have  the  signal  alarm. 


RADIO  ALARM  "ON”  SWITCH  Contacts  rated  at  15  A. 
at  115v.  a-c.  Adequate  to  carry  the  load  of  a  variety  of 
electrical  appliances  through  an  auxiliary  outlet 
on  your  clock-radio. 


4  DEPENDABLE  SLEEP  SWITCH.  Simple  design— friction 
geared  to  clock  movement— insures  accuracy,  dependa¬ 
bility,  and  sturdy  endurance  even  with  rough  handling. 


Vgi— Sales- Boosting  Extra  Benefit 

You  are  free  to  display  the 
R4.A9la]ICdffH  Telechron  trade-mark  and  the 

m  HM-Oir  M 

^«ccOT«eT  ^  Telechron  Seal  of  Accuracy  on 
your  clock-radio.  Ask  for  full 
information.  Telechron  Depart¬ 
ment,  General  Electric  Company,  43  Homer  Ave., 
Ashland,  Massachusetts. 


LEADERSHIP 
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(continued) 


cipal  reaction  between  them  occurs. 
If  electrons  are  traveling  at  the 


^  AeuAC  AfMcef 


Resbi  iMpretMMted  SilHRMotvre 
Metollixed  Poper  Capocitors. 

—  High  insulation  resistance 
—  Excellent  capacity  retrace 
—  Rectangular  —  Saves  space 
—  Variety  of  sizes  and  values 

DiMipacion  factor  less  than  1% 
at  2s*  C  1000  eyelet.  Operation 
range  —40*  C  to  100  C.  Capaei- 
tanee  temperature  eoeffieieni  plus 
.07%  per  ” 

Write  or  phone,  TODAY 

W^IMS  . 

FACTORY:  2082  Lincoln  Ave., 
Altadena,  ^lif.  SYrtimore  H-IIH5 

Offiecf  in  WASHINGTON.  D.  C. 
DFTROn 


UWBl£ 

DELAY  lines! 

to  tiff  mlUfary  I 

spee/ficotfons  I 

Delay  .1  to  2  ut«c.  I 

Tol.  ±.05  usoc. 

Zo  1 200  ohms  ±  1 5% 

Doiay  linos  oro  hor> 

Vmoticolly  sealed  and  mKtkOm 
are  of  non-nutrient 
construction. 


same  speed  as  the  wave,  and  at 
some  particular  slot  the  wave  were 
at  such  a  phase  that  the  electrons 
exerted  an  amplifying  effect  on  it, 
then  at  the  next  slot  the  phase  rela¬ 
tions  would  be  the  same  and  am¬ 
plification  would  occur  there  also,  j 
This  would  continue  for  the  rest 
of  the  way  along  the  path  of  the 
slots. 

Consider  that  at  some  slot  near 
the  beginning  of  the  path  the  wave 
at  a  transverse  slot  is  at  a  phase 
such  as  to  permit  amplification  by 
a  group  of  electrons  passing  that 
slot.  Suppose,  however,  that  the 
electron  stream  is  moving  so  much 
slower  than  the  wave  that  by  the 
time  the  same  group  of  electrons 
reaches  the  next  transverse  slot, 
the  wave  has  traveled  one  whole 
wavelength  farther  than  in  the  ex¬ 
ample  cited. 

The  wave  and  electrons  at  this 
second  slot  will  then  also  be  in  the 
proper  phase  for  amplification,  but 
this  time  the  electrons  react  on  the 
next  following  cycle  of  the  wave. 

A  group  of  electrons  marked  Ex, 

\  shown  in  Fig.  2,  is  interacting  at 
:  a  transverse  slot  with  a  particular 
phase  of  cycle  A  of  the  wave.  When 
this  group  of  electrons  has  reached 
the  next  slot,  the  wave  has  advanced 
sufficiently  to  bring  the  correspond¬ 
ing  phase  of  cycle  B  to  the  next 
slot,  and  again  amplification  takes 
place.  At  each  successive  slot,  the 
electrons  react  favorably  with  the 
wave,  but  with  a  later  part  of  it. 

Since  the  same  action  is  taking 
place  with  all  the  electrons,  the  total 
amplifying  effect  is  essentially  the 
same  as  though  the  electrons  were 
traveling  at  the  same  speed  as  the 
wave.  Actually,  they  are  traveling 
slower  in  the  ratio  of  d/(d  +  X), 
where  d  is  the  distance  between 
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FIG.  2 — Eloctron  group  Ei  intaracta  with 
•uccMsiT#  paoks  of  aloctromagnatic 
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PACIFIC 

HELPS 

AMERICA 

FIGHT 


BENEATH 

THE 

SEAS... 


In  addition  to  its  extensive  electronics 
developments  in  radar,  radio  control,  tele¬ 
metering  and  missile  guidance,  Bendix- 
Pacific  is  a  major  source  for  highly 
restricted  airborne  and  underwater  sonar. 

Can  we  help  you  with  the  practical  solu¬ 
tion  to  your  specialized  electronic  problem? 
Your  inquiry  is  invited. 


"“Pacific  Division 

~B9ndti^  Awiation  Corporation 


ATTENTION  ENGINEERS . . . 

Bendix-Pacific  has  a  few  openings  for  thoroughly 
qualified  engineers  In  sonar,  radar,  servomecha¬ 
nisms  and  telemetering.  For  those  seeking  a 
challenging  future  under  ideal  Southern  Califor¬ 
nia  living  conditions,  Bendix-Pacific  offers 
worthwhile  opportunity.  Your  inquiry  will  be 
considered  in  strict  confidence. 

Want  more  informotloa?  Us*  post  card  oa  lost  pog*. 
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GRAND  CENTRAL 
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MARCH  23-26 


Smmd  fpr  our  doBcripHvo  booklots  on  this 
oquipmont,  giving  complntn  dntoils. 


CROSBY  LABORATORIES,  Inc. 


ROBBINS  LANE 


HICKSVILLE,  N  Y. 


SINOIE-SIDHAND 
MODU  195 


Th«  Crosby  Triple-Diversity  Single-Sideband  Receiver,  AAodel  155 
(left),  and  Single-Sideband  Receiver,  AAodel  47  (right),  provides  the 
ultimate  in  performance  for  long-range  radio  reception.  Receives  all 
forms  of  double  and  single-sideband  transmission  including  reduced- 
carrier  single-sideband  transmission  and  amplitude-modulation  or  phase- 
modulation  transmission. 

For  program,  voice,  tone-multiplex  and  twin-channel  operation; 
optimum  performance  in  rejecting  interference;  protected  against 
jamming;  precision  performance. 

The  equipment  is  approximately  one-third  the  size,  weight  and  cost 
of  single-sideband  receiving  equipment  heretofore  available,  yet  pro¬ 
vides  a  new  standard  of  performance  under  severe  conditions  of 
interference  and  fading. 

The  complete  triple-diversity  equipment,  AAodel  155,  is  contained  in 
one  standard-size  cabinet  rock.  The  AAodel  47  single-sideband  receiver 
requires  only  28"  of  vertical  panel  space. 
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Vitrotex*  magnet  wire  is  soft  and  pliable— can  be  wound  more 
easily  and  more  compactly. . .  has  great  resistance  to  “figure- 
eighting.” 

An  original  Anaconda  development,  Vitrotex  magnet 
wire  is  covered  with  a  flexible  fibrous  glass  insulation. 
In  addition  to  its  properties  as  an  insulator,  glass  carries 
off  heat  and  resists  moisture,  acids,  oils  and  corrosion. 

Vitrotex  is  a  class  B  insulation— use  it  to  gain  the  advantages  of 
130  C  “hottest  spot”  operations,  miniaturization— now,  with 
Vitrotex,  you  get  smaller  devices  for  same  output,  with  a  satis- 
factory  life.  Anaconda  has  a  complete  line  of  magnet  wires— 
nylon,  cotton  and  glass-covered,  and  enameled— noted  for  their 
■  exceptional  uniformity.  Write  —  or  even  better  —  call  on  your 
nearest  Anaconda  Sales  Office.  Anaconda  Wire  and  Cable  Com¬ 
pany,  25  Broadway,  New  York  4,  New  York.  •«<«•  «•  <««•> 

the  right  magnet  wire  for  the  fob 

AnacondA^ 

CLASS  •  Vitrotex  •  CLASS  H  Silotex*  •  CLASS  A  Enamel  Fermvar  Nyform  Nylon 
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ELECTRONS  AT  WORK 


centers  of  adjacent  slots  and  X  is 
the  wavelength  of  the  traveling 
wave  in  this  particular  structure. 

Such  a  method  requires  an  elec¬ 
tron  speed  corresponding  to  only 
1,200  volts.  The  resultant  structure 
is  rugged  and  only  about  two  inches 
long.  Bandwidth  of  a  representative 
amplifier  is  1,500  me  and  estimated 
power  is  around  25  milliwatts.  Gain 
is  over  20  db. 


industrial  electronic  component  requirements 


Fringe- Area  TV 
Booster  Transmitter 

Experiments  recently  authorized 
by  the  Federal  Communications 
Commission  provide  enhanced  tele¬ 
vision  signals  to  areas  distant  from 
the  main  transmitter  or  shadowed 
by  high  terrain  between  it  and  the 
receiving  locations. 

Station  WSM-TV  in  Nashville, 
Tenn.  has  established  a  low-power 
relay  transmitter  at  Lawrenceburg 
that  picks  up  horizontally  polarized 
signals  and  retransmits  them  with 
vertical  polarization.  The  combina¬ 
tion  of  non-standard  polarization 
and  low  power  is  expected  to  pre¬ 
vent  cochannel  interference  beyond 
the  area  resulting  from  normal 
operation  of  the  main  transmitter. 

The  system  proposed  by  J.  H. 
DeWitt,  Jr.  to  FCC  comprises  a 
high-gain  receiving  antenna  and  a 
relatively  low-gain  transmitting  an¬ 
tenna  placed  back-to-back  and  con¬ 
nected  together  through  a  low- 
power  radio-frequency  amplifier 
system  that  has  an  overall  gain  of 
approximately  100  decibels.  Actual 
equipment  is  still  undergoing  field 
modifications.  Using  vertical  polar¬ 
ization  for  booster  transmission 
minimizes  feedback  problems  in 
booster  station  construction  and  al¬ 
lows  the  receiving  and  transmitting 
antenna  to  be  placed  relatively  close 
together,  in  this  case,  500  feet 
apart. 

For  covering  most  small  cities, 
the  transmitting  antenna  should 
have  a  single-lobe  radiation  like  a 
cardioid  pattern.  Such  a  pattern 
is  easily  achieved  by  placing  a  ver¬ 
tical  dipole  in  front  of  a  large  mesh 
screen.  Using  such  an  antenna,  a 
maximum  effective  radiated  power 
of  10  to  20  watts  at  an  elevation 
of  approximately  100  feet  above 
average  terrain  should  provide  ade¬ 
quate  signal  for  reliable  service  in 


MAO  RADIO  t  ELECTRONIC  CORP.  >m  mioiwkn  n„  new  tom  f.  n.  y. 


MILO  tenders  its  heartiest  congratulations  to  The  Institute  of 
Radio  Engineers  on  the  occasion  of  its  Twenty-First  Annual  Show. 
>X'e  expect  to  see  many  new  things  there. 

For  **$omething  new**  in  *$cope$y  tee  above. 
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Magnetic  Tape 


TRADE 


“Scotch”  Brand  No.  120A  High-Output  Magnetic  Tape 
gives  the  recording  engineer  a  new  and  fwtent  tool  for  the 
production  of  truly  high  fidelity  recordings.  The  8  db  mini¬ 
mum  added  output  of  High-Output  Magnetic  Tape  increases 
significantly  the  available  signal  to  noise  ratio,  making 
possible  for  the  first  time  low  background  noise  recordings  of 
orchestral  works  having  wide  dynamic  range.  Besides  offer¬ 
ing  unparalleled  output  at  all  audio  frequencies  (see  graphs), 
this  new  tape  retains  all  the  physical  and  magnetic  properties 
that  have  made  “Scotch”  Brand  No.  Ill  A  the  recognized 
standard  of  the  recording  industry:  high  tensile  strength, 
freedom  from  elongation,  stable  anchorage,  low  noise  level, 
excellent  uniformity,  ease  of  eraseability. 

Freedom  from  squealing,  cupping  and  curling  is  assured 
This  new  tape  is  colored  a  distinctive  thanks  to  exclusive  “Dry  Lubrication”  feature.  High-Output 
grey-green  for  easy  recognition.  tape  is  guaranteed  100%  splice-free  (up  to  24(X)-foot  reels) 

TIm  term  "SCOTCH"  and  the  plaid  deaian  are  registered  trademarks  for  Sound  Recording  Tape  made  in  U^.A.  by  MINNESOTA  MINING  & 

MFG.  CO.,  St.  Paul  6.  Minn.— also  makers  of  "Scotch"  Brand  PreaBurc-Sensitive  Ta|>es.  "Underseal"  Rubberized  Coating,  "Scotchlite”  Re- 

flective  Sleeting,  "Safety-Walk"  Non-slip  Surfacing,  "3M"  Abrasives,  ":1M"  Adlicsives.  General  Eixport:  122  E.  42nd  St.,  Now  York  17,  N.  Y,  'i|SSy|2P| 

la  Canada;  London,  Ont.,  Can.  ***jm**‘ 


•  NEW,  IMPROVED  COATING! 

“Scotch”  Brand  High-Output  Magnetic 
Tape  is  coated  with  a  revolutionary 
new  magnetic  material  that  offers  un¬ 
paralleled  sensitivity. 

#  UNEQUALLED  OUTPUT  LEVEL! 

Actually  produces  8  db  and  up  to  12 
db  more  output  than  any  conventional 
magnetic  tape  with  no  increase  in  har¬ 
monic  distortion. 


Want  more  information?  Um  post  card  on  last  page. 
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1000 

riEOUENCr  IN  aCIB  K«  SECONO 
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KKENT  HAMOMC  OtSTOCTION 


The  frequency  response  characteristics  of  both  No, 
120A  and  No.  Ill  A  tapes  are  virtually  identical  at 
15  ips  tape  speed.  These  curves  were  made  with  each 
tape  set  .at  optimum  bias  and  an  input  level  15  db 
below  1%  3rd  heurmonic  distortion. 


This  graph  shows  the  8  db  increase  in  output  of 
High-Output  Magnetic  Tape  No.  120A  over  No.  lllA 
at  any  given  distortion  level.  When  compared  with 
other  brands  of  magnetic  tape,  the  difference  in  output 
is  as  much  tis  12  db! 


tells  the  full  story  of  the  tremendous 
technical  possibilities  of  High-Output  Magnetic  Tape.  Address  Dept.  EL-33, 
Minnesota  Mining  &  Mfg.  Co.,  St.  Paul  6,  Minn.,  and  a  copy  will  be 
sent  promptly. 


Available  now  on:  120-AP  1200-foot  Professional  Reel 

120- A  2400-foot  on  NARTB  hub  or  reel 


High-Output  and  3M  Co. 
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Manufacturers  of  a  Complete  Line  of  TV  Test  Equipment 

TQhInsIrumQrit  Co.tnc. 

50  PATERSON  AVENUE  •  EAST  RUTHERFORD,  N  J 
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UHF  SWEEP  GENERATOR 

for  UHF  TV  Production  Testing 


most  small  towns  and  cities.  Such 
urban  districts  normally  measure 
two  or  three  miles  across. 


Booster  Equipment 

The  receiving  antenna  is  a  bill¬ 
board  array  made  up  of  nine  hori¬ 
zontal  half-wave  dipoles  arranged 
in  three  rows  of  three  each  in  front 
of  a  mesh  screen.  Binominal  grad¬ 
ing  is  employed  to  reduce  side-lobe 
response  thereby  minimizing  inter¬ 
ference  from  other  .stations  on  the 
WSM-TV  channel  4,  as  well  as  the 
reception  of  signals  fed  back  from 
the  booster  transmitting  station. 

The  receiver  preamplifier  is  simi¬ 
lar  to  the  basic  Wallman  radio-fre¬ 
quency  amplifier.  The  input  circuit 
consists  of  a  neutralized  cascode  ar¬ 
rangement  employing  a  triode  con¬ 
nected  6AK5  tube  and  a  6J4  tube. 
Following  the  cascode  circuit  are 
three  stagger-tuned  stages  employ¬ 
ing  6AK6  tubes.  The  amplifier  has 
a  maximum  gain  in  excess  of  60  db 
over  a  6  megacycle  band  at  channel 
4  frequencies.  Automatic  gain  con¬ 
trol  is  employed  to  hold  the  output 
at  a  relatively  constant  level. 

The  booster  transmitter  is  essen¬ 
tially  a  low-power  linear  radio-fre¬ 
quency  amplifier  designed  for  unat¬ 
tended  operation.  It  is  connected  to 
the  receiver  preamplifier  through  a 
500-foot  length  of  coaxial  cable  and 
is  located  at  the  transmitting 
antenna.  The  booster  transmitter 
has  a  gain  of  approximately  40  de¬ 
cibels.  Three  2E26  amplifier  tubes 
operating  Class  A  drive  a  final 
stage  of  two  2B26  tubes  that  oper¬ 
ate  Class  B.  Normal  average  com¬ 
posite  carrier  output  when  black 
picture  is  transmitted  is  approxi¬ 
mately  5.5  watts,  of  which  2.5  watts 
is  aural  carrier  output  and  3  watts 
is  average  visual  carrier  power. 
Therefore  the  transmitting  ampli¬ 
fier  will  normally  deliver  5  watts 
peak  visual  carrier  power  and  2.5 
watts  aural  carrier  power. 

Automatic  power  level  control  is 
achieved  in  the  transmitter  by  mon¬ 
itoring  the  radio-frequency  voltage 
level  across  the  output  transmission 
line.  A  balanced  crystal  voltmeter 
circuit  metisures  peak  transmission¬ 
line  voltage  and  through  an  associ¬ 
ated  direct-current  amplifier  and  a 
regulator  tube  controls  the  bias  on 


The  Type  1211  UHF  Sweep  Generator  has  been  specifically  de¬ 
signed  to  rapidly  and  accurately  align  UHF  Television  heads,  con¬ 
verters  and  complete  receivers.  Pulse  type  crystal  markers  appear 
every  36  MC  throughout  the  UHF  spectrum  to  afford  instant 
frequency  identification.  An  electrostatic  piston  attenuator  gives 
continuously  variable  output  level  control  over  approximately  80 
db  from  a  maximum  output  of  1  volt.  The  power  supply  is  elec¬ 
tronically  regulated  to  assure  constant  output  under  all  line  voltage 
conditions. 


FREQUENa  COVERAGE:  450  to  900 
MC.  Dial  calibrated  in  36  MC 
steps.  BANDWIDTH:  Constant  band¬ 
width  of  50  MC  over  entire  spec¬ 
trum.  Can  be  adjusted  to  narrower 
bandwidths  with  internal  controls. 
MARKERS:  Pulse  type,  crystal  con¬ 
trolled,  accurate  to  0.02%,  spaced 
36  MC  throughout  (he  450  to  900 
MC  spectrum.  OUTPUT;  At  least  1 


volt  across  a  75  ohm  load.  ATTENU¬ 
ATOR:  Electrostatically  coupled  pis¬ 
ton  type,  range  approximately  80 
db.  AUXILIARY  OUTPUT  SIGNALS:  1. 
Automatically  phased  saw-tooth 
sweep  for  X  axis  of  scope.  2. 
Marker  pulses  either  plus  or  minus 
polarity,  continuously  variable  in 
amplitude. 

PRICE  $950.00  P.O.B.  PLANT 


THERE’S  A  TIC  SWEEP  GENERATOR 
FOR  EVERY  TV  TEST  REQUIREMENT 


Type  1210  VHF  Sweep  Generator:  Covers  the  12  VHF  Channels  and 
provides  keyed  sound  and  video  markers  for  each  channel.  Maximum 
output  0.5  volt  across  75  ohm  load.  Price:  $785.00.  (A  I3th  channel 
having  markers  at  41.25 — 45.75  MC  or  125.25 — 129.75  MC  available 
at  a  slight  additional  cost.) 


Type  ISOOB  IF  Sweep  Gencraton  Designed  for  accurate  alignment  of 
TV  sound  and  video  IF  amplifiers.  Unit  incorporates  factory-set  two 
band  oscillator  with  maximum  sweep  ratio  of  1.45  to  1.  Maximum  of  5 
crystal  markers  can  be  provided  for  each  band.  Price;  $275  00  less 
crystals.  Crystals  $15.00  each. 


Prices  F.O.B.  FACTORY 
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These  parts  help  give 

Weston  instruments  their  accuracy. . . 

they’re  checked  on  Kodak  Contour  Projectors 


There  is  such  a  great  variety  of  Weston  instruments 
to  measure  all  sorts  of  variables  in  all  sorts  of  ranges 
that  production  on  most  individual  items  is  small. 

This  creates  a  parts  inspection  problem.  Precision 
requirements  in  many  cases  are  so  stringent  that  any 
measurable  deviation  from  specifications  is  too  big. 
Sening  up  toolroom  instruments  takes  too  long  for 
the  small  volume  of  work  being  checked  at  any  one 
time.  Mechanical  gages  are  even  less  economical  at 
the  low  volume  levels,  and  they  just  did  not  give  the 
required  accuracy  on  such  jobs  as  checking  the 
shoulder  angles,  concentricities,  and  specifications 
of  the  double-acting  valve  body  shown  above.  (It 
goes  in  a  recording  thermometer  and  Weston  makes 
it  in  many  different  sizes.) 

Now  Weston  has  converted  to  Kodak  Contour 
Projectors.  An  inspector  merely  picks  up  the  speci¬ 
fication  sheet  covering  a  given  part,  gets  the  chart 


gage  indicated  there,  puts  it  on  the  screen  of  the  pro¬ 
jector,  and  proceeds  to  sample  according  to  speci¬ 
fications.  Often,  as  with  the  valve  body,  gage  blocks 
are  used  to  step  off  the  traverse  of  the  projector  work 
table.  The  inspector  notes  whether  a  shadow  image 
coincides  with  a  chart  line  after  the  table  has  carried 
it  by  the  specified  distance. 

Possibly  your  inspection  problems  are  volume  and 
speed  rather  than  the  flexibility  that  Weston  wants. 
In  that  case  you  will  want  to  know  about  the  Kodak 
Contour  Projector,  Model  3,  which  is  designed  for 
use  with  special  staging  fixtures  instead  of  a  moving 
work  table.  There  is  a  field  engineer  in  your  area 
who  can  show  you  which  model  best  fits  your  prob¬ 
lem.  To  get  in  touch  with  him,  just  drop  a  note  to 
Eastman  Kodak  Company,  Industrial  Optical  Sales 
Division,  Rochester  4,  N.  Y. 


Die  KODAK  CONTOUR  PROJEGOR 


A  n«w  sound  movio  shows  how  to  simplify  complex  inspection 
problems.  We'll  leN  you  how  to  get  it  for  o  showing. 


Wont  more  infermotiee?  Use  post  cord  on  lost  poge. 
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FM  Signal  Generator  100B 
20  to  1 10  me  (single  range) 

FM  Signal  Generator  100B  usoj  o  novel  circuit  with  a  voriable  perme¬ 
ability  modulator  and  o  lingle  tube  in  the  r-l,  instead  of  the  usual  three 
or  lour.  There  is  no  beating  ond  no  multiplication,  eliminating  spurious 
Irequencies.  Output  is  from  0.02  microvolts  to  0.1  volts. 

FM  Signal  Generator  l-208«D 
1 .9  to  4.5  me  and  1 9  to  45  me 

With  a  morker  every  2  kc  on  the  low  bond  and  every  20  kc  on  the  high, 
the  1-208-D  has  1300  calibrotion  points.  This  requires  25  feet  of  film-each 
individually  calibrated.  Accurocy  is  kept  within  0.03%.  Output  voltage  is 
from  0.2  microvolts  to  better  than  0.6  volts. 


Signal  Generator  and  Power  Meter  TS-1  55C  UP 
2700-3400  me  (S  Band) 

As  o  signal  generator,  the  TS-155C/UP,  with  an  output  (50  ohms  imped- 
once)  of  -20  to  -100  dbm,  is  widely  used  for  testing  rador  receivers  and 
transmitters.  It  can  bo  pulse  modulated  internally  or  from  an  external  trig¬ 
ger  source. 

As  o  power  meter,  the  TS-155  measures  power  from  ^•20  to  -|-100  dbm 
(or  up  to  200  milliwotts). 
leakage  is  low- less  than  95  dbm. 

Panoramic  Adapter  BC-1031 
250  kc  to  470  kc 

The  Panoramic  Adapter  BC-1031  operates  on  on  input  frequency  of  450 
kc  to  470  kc  with  a  maximum  sweep  width  of  200  kc. 

Used  extensively  for  rapid  visual  spectrum  scanning,  it  also  enables  the 
operator  to  determine  whether  transmission  is  by  cw,  am,  fm,  or  pulse 
moduloted  signals. 

The  BC-1031  is  also  used  for  deviation  meosurements  of  FM  waves  by  the 
methods  of  dropouts. 

Square  Wave  Generator  1  50A 
50  cycles  to  1  me 

Squore  wove  generator  150A  provides  waves  at  five  spot  frequencies  from 
50  cycles  to  1  me  with  a  moximum  rise  time  of  0.05  microseconds.  Con¬ 
tinuous  frequency  variation  can  ■  be  obtained  by  using  an  external  fre¬ 
quency  control  copocitor.  A  pulse  for  oscilloscope  syncronization  is 
available. 

Output  is  controllable  from  0-2C  volts  peak  to  peak  and  is  constant  at  all 
frequency  settings. 


hlatch  Jor 


the  announcement  our 

UHf  TV  TEST  PACKAGE 


N*w  London^nstrummf 
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Wont  more  informotlon?  Use  pest  cord  on  lest  page. 


custom  drawn 
custom  insulated 
custom  spooled 

<- to  your  most  exacting 
requirements 


NtdMl*Mv*r 


Spool  after  spool  after  spool  — as 
— '  much  or  as  little  as  you  require. 
For  our  facilities  are  flexible  and  exten¬ 
sive  enough  to  serve  the  largest  and  the 
smallest  user  alike  with  custom-made  fine 
wire. 

Let  us  have  your  specifications  and 
requirements.  Our  Winsted  Division  will 
meet  and  maintain  your  specifications. 
Which  explains  why  Winco  fine  wires  are 
the  first  choice  of  radio-electronic  and 
electrical  manufacturers  whose  products 
are  noted  for  reliability  and  long  life. 


hudson 

WIRE  COMPANY 


GENERAL  OFFICES:  OSSINING,  N.  Y.  •  WINSTED  DIVISION:  WINSHD.  CONN. 


solicit  your  wire  problems,  spociflcotions  and  requirements.  We  shall  be  hoppy 
to  develop,  produce  and  supply  whatever  fine  wires  you  need. 


Wiotaiif  Iron 


Problem:  The  Advance  Electric  and  Relay  Co. 
of  Burbank,  California.... was  called  upon  by 
the  military  to  produce  a  hermetically  sealed 
relay  to  very  tight  size  and  weight  specifications 
This  called  for  eliminating  traditional  internal 
bracing. 


ELECTRONS  AT  WORK 


(continued) 


the  grids  of  the  final  amplifier, 
thereby  holding  peak  transmission¬ 
line  voltage  constant.  Such  a  power 
output  regulator  can  be  used  since 
the  transmitter  operates  into  a 
matched  transmission  line.  The 
power  output  of  the  booster  re¬ 
mains  constant  despite  normal  line- 
voltage  fiuctuations  and  despite 
small  signal  level  fiuctuations  that 
are  not  removed  by  the  automatic- 
gain-control  circuit  of  the  receiver 
preamplifier. 

A  squelch  relay  control  operates 
to  remove  screen  voltage  from  the 
final  driver  tube  and  thereby  inter¬ 
rupt  booster  carrier  output  when 
the  main  television  station  is  off 
the  air  or  when  the  received  signal 
at  the  booster  site  is  excessively 
noisy. 

Since  the  entire  booster  system 
operates  as  a  linear  amplifier  there 
is  no  need  for  frequency  control  or 
frequency  measurements  at  the 
booster  transmitter.  Obviously, 
booster  station  output  frequencies 
will  depend  directly  on  the  output  of 
the  main  television  station  that  is 
amplified  by  the  booster. 

The  transmitting  antenna  is  a 
vertical  folded  dipole  antenna  oper¬ 
ating  a  quarter  wavelength  in  front 
of  a  mesh  screen  approximately  one 
wavelength  square. 


Solution:  A  Fusite  gloss-to-steol  plug-in  type  hermetic 
terminal  played  a  large  part  in  the  design  of  the  Ad¬ 
vance  "Tiny  Mite"  Relay. Working  in  close  cooperation, 
Fusite  adapted  its  standard  octal  plug-in  terminal  to 
a  projection  welded  bracket  on  which  the  entire  relay 
mechanism  was  hung.  Thus  the  terminal  became  a 
structural  part  as  well  as  a  seal. 

Because  of  their  extreme  rugged  construction,  Fusite 
terminals  are  often  being  called  on  to  do  more  than 
conduct  electricity  in  and  out  of  sealed  units. 


Transmission  of  Microwaves 
Through  Plexiglas  Windows 

Use  of  Plexiglas  housings  to  pro¬ 
tect  antennas  and  other  tv  and 
radar  equipment  from  the  effects  of 
wind  and  weather  has  made  neces¬ 
sary  investigation  of  the  transmis¬ 
sion  efficiency  and  distortion  caused 
by  the  material. 

In  the  relay  station  housing 
shown  in  the  photograph,  sheets  of 
Plexiglas  one-eighth  of  an  inch 
thick  were  used.  For  rigidity  the 
sections  were  corrogated  in  a  deep 
V-rib  shape.  The  V’s  are  spaced 
eight  inches  apart  and  are  three 
inches  deep,  giving  high  rigidity. 

Tests  made  so  far  indicate  that 
the  main  factors  in  obtaining  satis¬ 
factory  transmission  efficiency  are : 
thickness  should  not  be  greater 
than  one-tenth  the  wavelength  of 
the  microwave  transmitted,  the 
dielectric  constant  should  be  less 


Moral:  When  you  have  a  problem  in  hermetic  sealing,  let  the 
Fusite  engineers  in  on  it  early  in  the  game.  Chances 
are  we  can  save  you  time  and  money  in  the  design  of 
your  electrical  product. 

WRITE  for  catalog  or  toll  us  your  needs 
for  actual  samples.  Dept.  A- 7. 


Visit  the  Fusite  Display  at  Radio  Engineering  Show 
N.  Y.  C.  Morch  23-26.  Booth  3-109. 
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^*You  can't  sit  on  the  news!" 


these  points  without  the  fastest,  most 
reliable  shipping  sers-ice. 

"That’s  why  we  called  in  Air  Express. 

"Now,  6500  pounds  of  Wall  Street 
Journals  go  Air  Express  daily.  Only 
hours  later  they're  in  a  score  of  other 
major  cities.  And  on  practically  every 
shipment.  Air  Express  rates  are  the 
lowest  in  the  field. 

"We  knew  we  could  build  circula¬ 
tion.  We  knew  we  had  the  news  and 
features  vital  to  American  business.  Our 
problem  is  to  deliver  the  papers!  Air 
Express  helps  solve  it!  If  you’re  build- 
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In  1940,  The  Wall  Street  Journal  cir¬ 
culation  was  29,000.  Today  it’s  255,000 
—and  still  climbing! 

’’Like  any  news,”  said  Chairman 
Robert  M.  Feemster,  "news  of  business 
is  worthless  unless  it’s  fresh! 


"We  set  out  to  make  The  Wall  Street 
Journal  the  truly  national  business  daily 
—one  that  would  reach  executive  desks 
all  over  the  country  on  the  same  morn¬ 
ing.  We  first  decentralized  our  printing 
plants— publishing  in  New  York.  San 
Francisco,  Chicago  and  Dallas.  But  we 
still  couldn’t  deliver  fresh  news  from 


ing  circulation  or  sales,  look  into  Air 
Express  rates  and  benefits.”  i? 


m/iixpm 


GETS  THKRE  FIRST 


Dirhion  of  Railway  Express  Agency 
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—  Robert  AI.  Feemster,  Chairman  of  Exec.  Comm.,  Dow-] ones  &  Co.,  Inc 


UK  electronics 

BUYERS’ 

euiDE 


can  halp  YOU  improve 

YOUR  product  •  •  • 

simplify  production! 


There  are 


23,367  ANSWERS 


It's  amazing  what  things  as  commonplace  as  springs,  coils  and 
wireforms  can  do  to  help  product  performance  and  sales  appeal! 
But,  as  Lewis  Engineers  can  show  you,  there’s  more  to  a  spring 
than  just  a  coil  of  wire.  The  design  and  selection  of  material 
can  “make  or  break”  an  otherwise  good  product.  That’s  why 
it  pays  to  choose  a  supplier  who  has  the  experience,  reputation 
and  facilities  to  furnish  you  with  springs,  coils  and  wireforms 
that  are  expertly  designed  and  engineered  to  fit  your  product’s 
exact  needs. 

€ell  on  Lewiti  Show  us  your  product .  .  .  tell  us  your  prob¬ 
lems  .  .  .  see  how  Lewis  Engineers  come  up  with  the  perfect 
answer  to  increased  product  performance  and  lower  production 
costs!  Drop  us  a  line  today! 


1,445  PROBLEMS 


covering  every 


LEWIS  SPRING  I  MANUFACTURING  COMPANY 

26S6  W.  NORTH  AVENUE,  CHICAGO  47,  ILLINOIS 


used  in  every  phase 
of  electronics 


electronics 

BUYERS’  GUIDE 


A  McGRAW-HILL  PUBLICATION 
330  West  42nd  Street 
NEW  YORK  36,  N.  Y. 


SPRINGS 
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SLANT 


your 

roquiromontf  to 


Tliis  Instrument  Corporation  of  America 
plant  rontains  the  most  modern  and 
complete  facilities  available  anvH’here  in 
the  world  for  the  exclusive  production 
of  Miniature  Slip-Rin);  and  (x>mmutator 
Assemblies  to  precision  standards.  It  is 
now  in  full  scale  production  to  meet  youi 
requirements  in  the  fastest  possible 
time  at  tbe  lowest  possible  cost. 


ALL  TYPES  OF  CONSTRUCTION  NOW  AVAILABLE 
INCLUDING  MOLDED  OR  FABRICATED  TYPES 

Assemblies  of  these  types  can  be 
supplied  at  low  cost.  Quality  is  the 
highest  in  the  industry.  Dimen¬ 
sional  accuracy  and  other  charac¬ 
teristics  are  excellent  and  these 
units  are  highly  recommended 
for  instruments  such  as  synchros. 


TYPICAL 

SPtCinCATIONSi 


/ //  SiiMi  .035'  ••  24' 

/  /  Cylindrical  or  Flat 

Crast-ta<tlaci*i  .003  la 
^  .060'  or  moro 

FInIslii  Falith  to  4 

Micro- IncKst  or  Inllar 

•roakdowHi  1000  V  or  Morn 

Hl-Fol  Intnr-CircwiI 

llinf  Hordciossi  60  to  70  Irinnll 
Rotation  S^oodst  To  Ovnr  12000  RFM 

Sarfoco  RrotocHont  Follodium  and  Mio- 
dicnt  or  Geld  FrnvnnI  Ternitti,  Minintitn  Wnor 


ONE  PIECE  ELECTRO-PLATED 
TYPES  FOR  EXTREME  ACCURACY 


^  herever  extreme  dimensional 
precision,  accurate  concentricity 
and  high  dielectric  qualities  are 
requirerl,  the  electro-deposition 
method  is  recommended  . . . 
the  proiluction  of  which  is 
licensed  under  an  exclusive 
arrangement  with  the 
Electro  Tec  Corporation. 


Owr  nnginnnring  tfo#  <i  at  /out 
sorrieo  at  oil  limot  for  coniwitotion 
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Here  is  the  answer  to  a  frequent  question  we 
receive  from  people  everywhere.  Yes,  Cannon 
dors  make  a  complete  line  of  accessories  to  be 
used  in  conjunction  with  the  AN  Series  of  con¬ 
nectors.  Complete  engineering  data  on  each  of 
these  is  given  in  the  Cannon  AN  Bulletin,  avail¬ 
able  on  request. 


CANNON 

PLUG 


ACCiSSORIES 


Factorict  in  Los  Angtlct.  Toronto,  New  Haven,  Benton  Harbor.  Rep¬ 
resentatives  in  prinripnl  cities.  Address  inquiries  to  Cannon  Electric 
Company,  Dept  C-120,P.  O.  Boa  7S,  Lin^n  Heights  Station,  Los 
Aag^  31,  Califomia. 


'  ^LICTRONS  at  work  (continued) 


TnUTlaioa  rnlay  station  in  Philadniphio, 
Pa.  uainq  plastic  windows  to  protoct 
parabolic  roiloctor  from  woathar.  Win¬ 
dows  pormit  visual  pointinq  oi  roiloctor 
at  broadcast  point 


Table  I — Microwave  tronsmiEsion 
through  polymethyl  methacrylate 


Frequency 

Dielec  Irit: 

l»H.S 

in  Me 

Coastunt 

TanR«*nt 

1 

2.76 

0  0110 

10 

2.71 

0.0100 

.300 

2.66 

0.0062 

3000 

2.60 

0.00.57 

10,000 

2.59 

0.0067 

I  than  four,  the  loss  tangent  should 
not  exceed  0.015  and  the  angle  of 
.  incidence  should  be  less  than  60 
deg. 

;  Measuring  Magnetic 
Tape  Recorder  Flutter 

By  Harold  N.  Morris 

Chief,  Data  Recording  Section 
I  Technical  Systems  Laboratory 

Air  Force  Missile  Test  Center 
1  Patrick  Air  Force  Base,  Floritla 

! 

i 

j  Data  storage  requirements  for  in- 
I  strumentation  recorders  are  se¬ 
vere,  especially  in  the  field  of 
guided  missiles.  Magnetic  tape  re¬ 
corders  in  general  use  today  at 
scientific  centers  are  precision  ma¬ 
chines  carefully  designed  and  well 
constructed.  However,  they  are 
not  perfect  data  storage  mechan¬ 
isms,  and  the  data  obtained  upon 
i  playback  has  errors  introduced  by 
the  machine. 

These  errors  can  be  classified 
as  two  general  types.  First  are  the 
low-frequency  errors  caused  by 
tape  stretch,  tape  slippage  at  the 
j  capstan  and  nonlinear  tape  speed 
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See  our  exhibit  at  Booth  4-213  (Fourth  Floor),  IRE  Radio  Engineering  Show, 
Grand  Central  Palace,  New  York,  March  23-26 


Aircraft  Transformer  Corporation,  Long  Branch,  n7j.  •  Long  Branch  6-6250  •  ManufKturers  of  Inductive  Equipment 


Pulse  Transformers  •  Saturable  Core  Reactors  •  Metal  Encased  Transformers  •  Form  Flex  •  Oil  Filled  Form  Flex 
Epoxy  Cast  Transformers  •  High  Temperature  Transformers  *  Resonant  Charging  Chokes 


Wound  Cores 
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Wont  m«rt  informotion?  Ust  post  cord  on  loit  poge. 
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U  NEVAMAR 


•  • .  and  see  why 

morn  and  more  users 
are  turning  to 


When  you  choose  NEVAMAR  you  are  assured  of  obtaining 
the  right  laminate  for  any  particular  application.  NEVA¬ 
MAR  is  produced  by  one  of  the  nation’s  foremost  makers 
of  decorative  laminates  with  the  engineering  "know  how" 
and  plant  facilities  to  manufacture  a  superior  industrial 
grade  laminate.  It  is  made  in  many 
grades  to  meet  varying  require¬ 
ments  and  meets  or  exceeds  NEMA 
standards.  Write  for  samples,  or 
call  on  us  for  any  information  you 
may  need. 


NATIONAL 

Mi)i«(Ktvitrs  ot  Ntvimii  Dtcotititt  imt  lndiist'iil  Lammitet  •  SAMN  FILAMENTS  •  Wyftrne  Molded  PiodMis 
OOCNIW.  MARTUUIC  •  MCW  YOU*  IMPItt  SIAlt  KIILDMG  •  lOS  WtttUS  b0»  HAMPIOM  SIKH 


Advertisers: 

How  about 
the 

NUCLEAR 

field? 


There  are  a  good  many  adver¬ 
tisers  using  ELECTRONICS 
who  should  also  be  advertising  in 

NUCLEONICS. 

Particularly  in  instrumentation 
and  laboratory  equipment,  there 
is  a  cross-over  of  use  in  the  elec¬ 
tronic  and  in  the  nuclear  field. 

But,  there  is  very  little  cross¬ 
over  in  the  subscriber  lists  of  the 
two  publications  —  a  matter  of  a 
few  percentage  points. 

It  is  quite  possible  that  you  are 
doing  an  effective  presentation  of 
your  products  and  abilities  in  this 
excellent  issue,  but  are  missing 
such  presentation  before  one  of 
the  fastest  growing  fields  in  the 
country’s  history  — the  field  of 
atomic  energy. 

The  sales  representatives  of 
ELECTRONICS  are  also  the  sales 
representatives  of  NUCLEONICS. 
They  have  much  evidence  pointing 
to  the  opportunities  in  this  great 
NEW  field.  Ask  them  to  show  you 
what  your  potentials  can  be. 


NUCLEONICS 


A  MrGraW'Hill  Publication 
330  West  42nd  St. 

New  York  36,  N.  Y. 


Take  a  fresh  look  at  the 
industrial  laminate  picture 


always 


ousands  of 


AMPEX  ELECTRIC  CORPORATION 

9S4  CHARTER  STREET  •  REDWOOD  CITY,  CALIF. 


MUM  40SP  hh*.: 

If  you  plan  for  tomorrow,  buy  an  AMPEX  today. 
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ELECTtONS  AT  WORK  (cMtiiiMed) 

caused  by  capstan  idler,  flywheel 
or  drive  pulleys.  The.se  are  re¬ 
ferred  to  as  d-c  errors  or  wow. 
Second  are  hisrh-frequency  errors 
called  flutter  and  cau.sed  by  a  wide 
variety  of  phenomena  such  as  un¬ 
supported  vibrating  sections  of 
the  tape  near  the  magnetic  heads, 
poling  of  the  capstan  drive  motor, 
and  bouncing  and  friction  of  the 
tape  as  it  slides  over  the  heads. 
By  far  the  most  difficult  error  to 
correct  is  the  flutter,  and  there¬ 
fore  a  measure  of  the  worth  of  a 
recorder  for  instrumentation  work 
is  the  amount  of  flutter  it  intro¬ 
duces. 

There  are  several  techniques  for 
measuring  flutter,  including  some 
in.strument8  that  actually  give  a 
direct  meter  indication.  Available 
instruments  of  this  type,  however, 
will  not  function  to  the  accuracy 
required  for  an  instrumentation 
recorder. 

The  method  generally  employed 
to  measure  flutter  by  the  manufac¬ 
turers  of  instrumentation  mag¬ 
netic  tape  recorders  is  as  follows: 
A  c-w  signal  of  constant  amplitude 
is  recorded  on  the  tape  at  normal 
operating  levels  and  then  played 
back  through  a  wideband  discrimi¬ 
nator.  The  output  of  the  discrimi¬ 
nator  is  fed  to  the  x-axis  ampli¬ 
fiers  of  an  oscilloscope  with  a  fast 
writing  speed.  A  shutterless  cam¬ 
era  is  placed  before  the  scope  and 
provides  a  y-axis  sweep  by  the 


•  •  •  used  extensiyely  by  the  electronics  industry  <  •  • 


A  lilt  of  our  cuitomeri  in  the 
Electronict  Industry  includes  many 
leading  manufacturers — Phiko,  RCA, 
Federal  Tel.  &  Tel.,  Collins  Radio, 
Magnecord,  Hozeitine  Lobs,  Presto  Tape 
Recording  Co.,  and  many  more. 


ItaiverMl  «mI  Mrect  Cerreat 
1/1000  le  1/2  h.p. 

SiMidesI  Me  1/2000  le  1/1S  h.p. 
ledectlee  types  1/1400  le  1/4  Kp. 


Yes,  EMC  and  CYCLOHM  fractional  h.  p. 
motors  are  used  by  leading  companies  for 
hundreds  of  applications.  If  you  hove  on 
opplkotion  for  fractional  h.  p.  motors, 
check  with  us  on  your  requirements. 

Write  today  for  our  catalog  or 
better  yet,  ask  to  see  o  Howard 
representative. 

HOWARD  INDUSTRIES,  INC.  RACINE.  WIS. 

DIVISIONS:  ENt  ELECTRIC  MOTOR  CORP. 

^^CYCLOHM  MOTOR  CORP. 


Teel  eehip  tor  evolooting  ehort  ■ample 
method  of  measuring  flutter  Introduced 
by  magnetic  tope  recorders  used  in 
guided  missile  Instrumentation.  Discrim¬ 
inator  Is  on  panel  below  tope  recorder. 
Dual-beam  oscUloecope  and  recording 
camera  are  at  left 
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CrmiMK  VOiUOl  -Cv»»ttiy 

cuAtMcni/srtcs 
OiffuSiO  JUMCPOH  tf4imAjftom 
tfcnum  rrm  j*i»  j*2* 


A^OLUTf  mAvmum  lUTiN^i 

OlffvStO  jV»n.fii9n 

jvpil  j*i* 

•HStSri¥i  1040 

Ttttf  fOlQOOiOS 


fo/ft¥A/to  cy»ifi»tT 


m»r  $t  ift'ftVtO 
Itttil  WCH74M  OfMH  Ci,¥ttHl  i 


■MOfUi, 


I  DIFFUSED  JUNCTION 

GERMANIUM  RECTIFJERS 


HOUMITKALLY  SIAUD  against  deteriorating  elements.  Glasa-to-metal 
seals  throughout. 

MINIAnmi  MZI  to  facilitate  use  in  all  electronic  equipments,  yet 
heat  losses  are  dissipated  efficiently. 

RIOISIONIO  to  oMet  all  military  humidity  tests  and  shock  and  vi* 
bration  requirentenu. 

HION  OAimiT  VOiTAM  and  improved  back  current  characteristics. 


Developmental  germanium 
rectifiers  for  the  KW  range 
have  been  made  so  efficient 
that  the  copper  lead  connec' 
tions  must  be  larger  in  cross 
sectional  area  than  the  diffused 
junction  itself. 


GENERAL8ELECTRIC 
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- - be  used  wherever 

/ionplifi®**  ^  of  Vow  level 

p  &  B  "®wUy  designed  to 

;e^te,re^^^"^ey  strengths  of 


Feoturet  of  Model  100 
Bolometer  Amplifier 

TUNAMI  MUQUmCY  RANOI  —  400  !• 
3000  cycUi  (:1:3X  coUbraHwi  accvracy). 
VAtlAMI  SANOWlOrM  — (!6  veltas*) 
«.  13.  32,  30,  100  oh4  300  cydat. 
VOtTAOl  SATIO  IXr ANOft  —  •ighrti 
^«wM  9»pmn4»r  for  O*  accural*  maat- 
•rooiMil  af  axlraoialy  mmII  vartatieiu. 
AWTOMATK  NOtMAUZATION  —  aul- 
pirt  uoltaa*  kaMt  wMila  ^  M  4k  foe  btovl 
ckoafat  af  ^3  4k  fa  kalk  clgnal  aa4 
otoaHar  cfcanaaic. 

SW-CONTAMID  MITMIfte  —  Romov- 

akla  (u^  la  20  fad)  vollnalar,  lofarllkmic 
Mol*  wllfc  100  4k  4aca4*. 

MCOROn  OUTRUT  — 4)1  la  100  uailc 
al4>t  walliiiaxlaMiai(ua4*ca4*4).  0*iita*4 
•a  a^arala  rtrO-ckart  r*cor4*n  for  oa- 
laana  aallani  aa4  •Iaft4ln9  wova  ralio 
4*l*naMaliaai. 


MODEL  60 

■OLOMEnR  AMRLIPIER 

Thh  iiia4*l  wot  4ation*4  la  maal  a  j 
4*iiiand  for  on  inaxpantiv*,  yal  I 
hiphly  occurola  biilrumanl  not  ra-  i 
auirinp  Hia  ipaclol  faoluras  of  Hi*  { 
Modal  100,  WriU/oT  BuUttin  L-SO. 


r 


For  complete  information  write  for  bulletin  L-100. 

PICKARD  &  BURNS 


INCORPORATED 

240  HIGHLAND  AVENUE 
NEEDHAM  94,  MASS. 


Pickard  and  Bums  is  a  research,  consulting,  design  and  develop¬ 
ment  organization  with  extensive  laboratories  and  custom  manu¬ 
facturing  facilities.  It  specializes  in  radio  and  microwave  com¬ 
munications,  radar  and  electronics.  If  you  have  problems  in  any 
of  these  categories,  we  shall  be  pleased  to  discuss  them  with  you 
in  complete  confidence  and  without  obligation. 


Want  more  information?  Um  post  card  on  last  ( 


DOUBLE  BARREL 

Advertising 


Advertioing  men  agree— to  do  s  conw 
plete  advertioing  Job  you  need  the 
double  effect  of  both  Ditplay  Adver* 
tiring  and  Direct  Mail. 

Display  Advertising*  keeps  youy 
name  before  the  public  and  builds 
preatige. 

Direct  Mail  supplements  your  Die* 
play  Advertising.  It  pin-points  your 
message  right  to  the  executive  you 
want  to  reach— the  person  who  buys 
or  influences  the  purchases. 

More  and  more  companies  are  con¬ 
stantly  increasing  their  use  of  Direct 
Mail  because  it  does  a  job  that  no 
other  form  of  advertising  will  do. 

McOraw-Hill  has  a  special  Direct 
Mail  Service  that  permits  the  use  of 
McGraw-Hill  lists  for  mailings.  Our 
names  give  complete  coverage  in  all 
the  industries  served  by  McGraw- 
Hill  publications— gives  your  message 
the  undivided  personal  attention  of 
the  top-notch  executives  in  the  in¬ 
dustrial  firms.  They  put  you  in  direct 
touch  with  the  men  who  make  policy 
decisions.. 

In  view  of  present  day  difficulties 
in  maintaining  your  own  mailing 
lists,  our  efficient  personalised  ser¬ 
vice  is  particularly  important  in  se¬ 
curing  the  comprehensive  market 
coverage  you  need  and  want. 

Ask  for  more  detailed  information 
today.  You'll  be  surprised  at  the  low 
over-all  cost  and  the  tested  effective 
ness  of  these  hand-picked  selections. 


McGRAW-HILL 
PUBLISHING  CO.y  INC. 

330  West  42nd  Street 
'  NEW  YORK  18  N  Y 
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BROTHERS 


Regardless  of  the  complexity  of  the  parts  you  need,  Haydu  Brothers  % 
possess  the  design  and  engineering  skill,  the  facilities,  the  trained 
operators  and  the  down-to-earth,  machine-shop  ‘‘know  how"  neces- 
sary  to  fill  your  requirements  promptly,  efficiently,  and  economically.  % 

Whether  you  need  precision  machine  parts,  small  metal  stampings, 

L  deep-drawn  and  four-slide  parts,  screw  machine  made  parts,  or 
^  formed  wire  parts,  Haydu  Brothers  will  handle  your  entire  problem  W 
A  from  die-making  through  production  of  the  finished  parts  to  speci- 
A  fied  tolerances.  Our  modern,  high-speed  equipment  in  tbe  hands  of 
skilled  personnel  is  your  assurance  of  quick  and  dependable  fabrica- 
tion  —  in  even  the  most  difficult  metals. 

%  Our  technical  staff  is  always  available  to  you  for  design  of  special 
%  equipment,  or  for  consultation  on  production  problems.  Your  inquiry 
concerning  a  specific  item  is  invited. 

Some  items  W 

from  current  production ...  % 

\  (1)  Small  metal  stampings*—  intricate  or  simple,  Haydu’s  modem  % 

%  Dresses  insure  fast,  accurate,  volume  production  intMonel,  % 

%  *  nickel,  molybdenum,  tungsten,  stainless  steel,  copper,  carbon- 

%  ized  nickel,  and  other  metals. 

0%  (2)  Precision  machine  ptfts*—  in  even  the  most  difficult  materials  % 

%  (molybdenum,  tungsten,  aitibraloy,  tantalum,tKovar,tNichrome,  m 

%  mishmetal,  etc.)  are  tooling  problems  well  within  the  scope  of  1 

%  Haydu  experience.  ' 

A  %  (3)  Formed  wire  parts*-  from  .(X)4''  to  .080"  in  diameter  in  a  wide 

n  %  range  of  materials.  These  are  made  to  your  exact  blueprint 
%  specifications. 

%  (4)  Drawn,  four-slide  parts*- perfectly  produced  to  close  tolerances 
%  on  correctly  designed  dies  for  hi^-speed  fabrication.  Complete, 
%  modern  facilities  for  deep-drawing. 

%  (5)  Screw  machine  parts*— automatic  and  hand  screw  equip- 
%  ment  give  an  almost  unlimited  range  of  size,  shape, 

%  and  finish,  while  maintaining  closest  tolerances. 

%  *AII  Haydu  metal  parts  production  undergoes  rigid  in- 
I  m  spection  for  assurance  of  complete  accuracy. 


HAYDU  BROTHERS 


tMonel  -  Ref.  T.  M.  of  International  Nickel  Company 
tKovar  -  Reg.  T.  M.  of  Westingbouse  Eiactric  Corp 
tNichrome  -  Reg.  T.  M.  of  Oriver-Harris  Company 
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Wont  mere  information?  Use  post  card  on  lost  page. 


Details  about  the  four-channel  models  available  as 
well  as  others  with  2,  5, 6,  8,  or  even  10  channels  are 
covered  in  our  catalog.  Write  for  your  copy  today. 
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FIG.  1 — Continuous  moving  film  record¬ 
ing  of  output  of  rocordod  c-w  signal 
shows  flutter,  but  over  9.000  feet  of 
film  is  required  for  IS  minutes  of  tape. 

Trace  at  right  is  timing  signal 


ELECTRONS  AT  WORK  (conHnwed) 

movement  of  the  film  behind  the 
camera  lenses. 

This  arrangement,  then,  gives  a 
graphic  record  of  actual  flutter 
produced  by  the  recorder.  If  the 
recorded  signal  frequency  remains 
constant  upon  playback,  the  film 
trace  appears  as  a  straight  line. 
If  the  frequency  deviates  from  the 
original,  then  the  discriminator 
produces  a  varying  voltage  and 
the  film  trace  forms  a  picture  of 
these  variations  as  shown  in  Fig.  1. 
By  simple  calibration,  these  varia¬ 
tions  can  be  translated  into  terms 
of  frequency  and  the  flutter  calcu¬ 
lated  as  a  percent  of  the  recorded 
frequency. 

The  response  of  the  discrimi¬ 
nator  is  a  limiting  factor  in  the 
accuracy  of  such  a  measurement 
since  it  must  pass  all  modulating 
frequencies  up  to  an  arbitrary 
limit  with  a  flat  response  so  that 
each  componc  at  may  be  considered 
in  its  true  proportions.  The  gen¬ 
erally  accepted  limit  for  this  mod¬ 
ulation  frequency  is  4,000  cps; 
that  is,  all  flutter  frequencies  up 
to  4,000  cps  will  be  considered  at 
full  value,  and  those  above  will  be 
attenuated  in  accordance  with  the 
pass  band  of  the  discriminator. 

Since  the  most  damaging  com¬ 
ponents  of  flutter  are  the  peaks, 
this  phenomenon  is  usually  re¬ 
ferred  to  in  terms  of  average  peak- 
to-peak  flutter.  It  is  this  value 
that  must  be  determined  from  the 
graphic  film  record.  This  brings 


Try  to  compare  four  different  but  related  phenomena  ...  at  the 
same  instant . . .  under  the  same  conditions  . . .  with  single  channel 
oscilloscopes  . . .  and  you  run  into  trouble.  Nine  times  out  of  ten, 
you’ll  miss  those  high  speed  signals. 

There  are  several  oscilloscopes  that  lick  the  problem  by  dis¬ 
playing /eirr  phenomena  on  the  face  of  a  single  5”  tube.  Since  their 
development  they  have  opened  new  fields  in  electronic  and  medical 
research,  strain  and  vibration  analysis,  seismography  and  ballistics. 

Each  of  their  four  channels  has  independent  controls  for  intensity, 
focus,  and  positioning  of  the  X  and  Y  axes.  All  input  signals  can 
be  observed  on  a  common  time  base  or  on  separate  time  bases  if 
desired.  Wide  band,  high  gain,  DC  or  AC  amplifiers  are  provided 
on  both  the  vertical  and  horizontal  axes. 
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More  pumps  to  pick  from! 


What's  your  vacuum  problem?  Kinney  offers  you  the  BIG  LINE  of  vacuum  pumps  — 

the  broadest  range  of  mechanical,  oil-sealed  vacuum  pumps  on  the  market.  Pick  the 
exact  pump  you  need  from  our  line.  Get  fast  pump-down,  fast  recovery  speed,  and 
reliable  low  absolute  pressure  —  and  get  them  efficiently  and  economically  by 

buying  the  Kinney  Pump  that's  right  for  the  job.  Experienced  vacuum  engineers, 
here  in  Boston  and  in  all  our  branch  offices,  will  be  glad  to  discuss  the  applications 
of  vacuum  in  your  plant. 


SINO  COUPON  POR  COMPUITI  OITAILt 


KINNEY  MANUFACTURING  CO. 
35i5  WAIHINOTON  STRUT  •  B  OSTON  SO,  M ASS. 


Kinn«y  Manufacturing  Co..  Baitan  30,  Matt.  Ropratanla- 
tivM  in  N*w  York,  Chicago,  Ootroit,  Clovalond,  Atlanta, 
rhilodalphia,  Titttburgh,  J^nttown  (Re.),  Lot  Arrgalat, 
CharUtton  IW.  Vo.),  Houtton,  N«w  Orloont,  Son  Froncitco, 
Soottla,  and  foraign  countriot. 


PUoM  land  Sullatin  V-51B 
doKribing  tha  complata  tin# 
of  Kinttoy  Vacuum  Pumpi.  Our 
vacuum  problam  involvat: 


Q  Vacuum  drying 
[[]  Vacuum  coaling 
Q  Vacuum  mataliurgy 
r~l  Vacuum  impragnating 
n  Vacuum  ditlillotion 
Q  Vacuum  ratoarch 


r~|  Plaata  hav#  your  vacuum 
onginoor  call  at  our  plant. 


Namo 

Company 


Addrou  . 

Cily 

Stoto. 
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BART  LABORATORIES  CO.,  INC. 

227  Main  Street,  Belleville  9,  New  Jersey 


Keith  Henney 


Editor-in-Chief 

Consulting  Editor  of  Electronics 
Fourth  Edition,  1197  pages,  6x9, 

1038  illustrations,  $12.00 

U  ERE  is  a  handy  volume  embracing  a  great  deal 
constancly  needed  reference  material  cover¬ 
ing  all  fields  and  aspects  of  radio  engineering — 
concise,  dependable,  arranged  in  easy-to-get-at 
form. 

What  the  Standard  Handbook,  Marks’  Hand¬ 
book,  and  others  are  in  their  respeaive  fields, 
Henney's  Handbook  is  in  the  radio  field. 

IN  scope,  this  book  ranges  from  fundamentals  to 
^  discussion  of  newest  circuits,  amplifiers,  power 
supply  systems,  short-wave  systems,  etc.  Frequency 
m^ulation,  developments  in  television  and  air¬ 
craft  radio,  and  other  applications  are  covered. 


If  the  radio  frequency  component  you  need  cannot  be  made 
by  conventional  methods  or  is  difficult  and  costly  to  manufacture, 
the  possibilities  are  it  can  be  LECTROFORMED. 

LECTROFORMING  can  produce 
parts  of  intricate  design,  accurate  interior 
dimensions  and  with  high  interior  sur¬ 
face  finish  up  to  5  micro-inch.  Various 
metals  may  be  used  (such  as  silver, 
gold,  copper,  nickel  and/or  iron)  to 
meet  specific  requirements  for  conduc¬ 
tivity,  strength  and  corrosion  resistance. 

LECTROFORMING  achieves  di¬ 
mensional  stability  impossible  by  any 
other  method. 

LECTROFORMIISG  is  the  manu¬ 
facturing  of  an  article  by  the  electrode 
position  of  metal  on  a  form  of  prede¬ 
termined  size,  shape  and  finish.  We 
welcome  the  opportunity  to  discuss  your 
problem,  no  matter  how  difficult  it  may 
seem. 

Visit  our  Booth  3-525  at  IRE  Show 


•  1197  pages  of  carefully  seleaed  accurate  data — 
charts,  tables,  circuits,  diagrams,  formulas. 

•  23  seaioos  covering  all  the  most  needed  tub- 
iects  for  engineers  and  radio  technicians,  from 
fundamentals  to  specialized  applications. 

•  Every  seaion  prepared  by  one  or  more  special¬ 
ists,  to  assure  you  dep^dable,  expert  answers  to 
your  problems  in  design  and  practice. 

•  More  than  1000  illustrations  give  a  clear  pic¬ 
ture  of  the  many  different  circuits,  parts,  and 
charaaeristics  that  the  radio  engineer  works 
with. 

•  Founh  Edition  gives  a  wealth  of  material  on 
modern  developmenu  in  every  field  and  aspect 
of  radio  engineering — from  inductance,  power- 
supply  systems,  and  electron  tubes,  to  receiv¬ 
ing  systems,  and  code  reception. 


Writ*  D«pt.  EL-3 
for  "Lectroforming 
Applications 
and 

Procedure" 


Just  send  the  coupon  now — pay  on 
easy  terms  only  after  you  examine  the 
book 


MeGraw.HIII  Book  C«..  330  W.  42iid  St..  NYC  3( 

Kenil  me  llennev’s  RADIO  ENGINEERING 
HANDBOOK  for  10  days*  examination  on  approval. 
In  10  rtay9  I  will  -tend  $4.0fl.  pitw  few  rents  for 
delUery.  and  $4.00  a  month  uiftil  $12  00  has  been 
paid.  Otherwise  I  will  return  the  book  postpaid. 
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in  transmission  line 

forHF*VHF*UHF 

I  J'Ul<(fiiIh 

I  highest-qualify 

I  RGTYPE 
I  CABLES 


Control  panel  for  maintaining 
plastic  materials  at  precise 
temperature  and  viscosity. 


Wh/  federal  Cables 
are  SUPERIOR 

•  CONDUCTORS— meet  highest 
ASTM  standards 
e  DllliCTRICS— of  atabilitod  poly¬ 
ethylene 

e  IRAIDS— meet  highest  ASTM 
standards 

e  JACKITS— of  latest  developments 
in  vinyl  and  polyethylene 

Every  federal  Cable 
fully  Tested  for: 

9  Capacitance 
e  Attenuation 
a  Continuity 
a  High  Voltage 
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Federal's  "Pracision  Production”  is 
assured  by  this  elactronic  panel  board 
which  controls  diameter  and  speed 
of  cables  during  extrusion. 

including  the  Federal-developed 
low-femperature,  non-contaminating 
thermoplastic  jacket 

DESIGNED  FOR:  H'F  commgnicatiemr  tRltvisioNs  indvstriol  clKtroiiict,  radit  mmI 
TV  IcoiMnSr  aviations  tost  eqaipmant,  radar,  pvlta  and  axporinMiital  aqnipniant 

Quality  of  product  is  the  secret  of  dependable  cable  performance  and 
quality  is  what  you  get  in  every  inch  of  Federal  RG  type  coaxials . . . 
from  jacket  to  conductor! 

Only  the  finest  materials— quality-controlled  throughout  the  entire 
manufacturing  process— are  used  in  Federal  cables.  Every  possible  test 
is  made  to  insure  constant  efficiency  of  physical  and  electrical  proper-' 
ties  under  the  most  rugged  conditions  encountered  by  general  and 
military  applications. 

Whatever  your  transmission  line  requirement — specify  Federal  RG 
types.  For  full  information,  write  Dept.  D-413. 

COMPLITI  COAXIAL  CARL!  ASSIMU.IIS  also  are  available  from  Federal  to  meet 

your  requirements.  This  service  offers  the  same  “Precision  Production**  that 
made  “Federal’’  the  outstanding  name  in  coaxial  cables. 

Manwfectwrer  of  America's  most  complete  flee  of  solid  dielectric  cables 

Mmil  f. 

Telephone  and  Radio  Corporation 

SEllNIUM-INTfllN  DIVISION  100  KINOSIAND  ROAD,  CLIPTON,  NIW  JIRSIY 

In  Canada ;  ta<iaral  Electric  AAonufcKturing  Cempcmy,  ltd.,  AAanlrael,  F.  Q. 
tuporl  Ditiribvtarti  International  Stcmdard  Electric  Carp..  AT  Oread  St..  N.  Y. 

Want  more  information?  Um  pest  card  on  lott  pose.  241 
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(continued) 


up  the  prohlcm  of  Hiialysi.s  of  the 
film  record  to  arrive  at  a  reason¬ 
able  and  repeatable  measurement. 

One  technique  is  to  make  a  film 
record  of  the  entire  spool  of  tape 
and  then  analyze  all  the  film  to 
obtain  peak-to-peak  flutter.  When 
using  this  technique  it  is  also  rec¬ 
ommended  that  flutter  spikes  of 
less  than  0.001  second,  and  more 
than  a  certain  value  in  amplitude, 
be  disregarded.  To  perform  this 
analysis,  one  must  have  suflicient 
resolution  of  the  film  to  be  able  to 
read  to  0.001  second  of  time.  This 
would  require  at  least  0.01  inch  of 
film  for  a  manual  readup  system 
or  0.001  inch  of  film  in  case  .some 
optical  system,  such  as  Recordak 
were  available.  Some  new  record¬ 
ers  hold  as  much  as  5,000  feet  of 
magnetic  tape,  and  even  at  the 
high  speed  of  60  inches  a  second, 
it  would  require  16  minutes  to 
complete  the  playing  of  one  reel. 
This  means  that  the  oscilloscope 
recording  camera  must  also  record 
for  15  minutes  and  run  at  a  speed 
of  10  inches  per  second,  to  achieve 
the  required  resolution.  The  re¬ 
sults  would  then  be  spread  out 
over  9,000  feet  of  film  and  a  tre¬ 
mendous  amount  of  labor  would  be 
involved  in  reducing  the  data  to  a 
percentage  figure. 

Other  possible  methods  for  ob¬ 
taining  this  answer  would  be  to 
analyze  only  the  front  portion  of 
the  recorded  tape  or  only  the  last 
few  minutes  or  possibly  the  worst 
section  as  viewed  on  the  scope  or 
again  perhaps  only  the  best  sec¬ 
tion. 

None  of  the  previous  methods 
presents  a  good  solution  to  the 
problem.  There  is  one  method  that 
does  allow  a  reasonable  answer  to 
be  obtained  and  yet  does  not  in¬ 
volve  as  much  work  as  the  first 
technique  explained.  This  is  one 
of  random  sampling  of  the  flutter 
throughout  the  tape.  Since  flutter 
itself  is  a  purely  random  function, 
the  laws  of  probability  can  be 
applied  and  enough  samples  taken 
to  arrive  at  an  answer  with  the 
required  accuracy  and  within  a 
certain  probability. 

I  Mathematically  the  problem  re- 
I  duces  to  one  of  compromise  be- 
.  tween  the  number  of  samples 
'  taken  and  the  desired  accuracy 


offers  a  complete  line 
of  antennas  for  the  450-470  MC  band! 


The  High  Giin 
anteniu, 

omnidirectional,  gain 
6  DECIBELS  PLUS, 


The  leopole  antenna,  omni¬ 
directional,  rugged,  inexpen' 
give  Type  N  input. 


The  Comer 
Reflector  antenna, 

8db  forward  gain, 
broadband,  horizontal 
or  vertical 
polarization. 


The  Yagi  antenna,  two  mod¬ 
els  with  gains  of  9.5  db  and 
12  db  horizontal  or  vertical 
polarization. 


C  O  R  e  O  R  *  V  I  e  N  363  EAST  76TH  STREET,  CHICAGO  10 


TRAN$MISSK>N  lines  for  AMFMTVAIICROWAVE  •  ANTENNAS  •  DIRECTIONAL 
ANTENNA  EQUIPMENT  •  ANTENNA  TUNING  UNITS  •  TOWER  LIGHTING  EOOlPMCNT 
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Features: 

1 .  Ruggediz«d  construction 

2.  Welded  anchor  pint 

3.  Triple  moisture  protection 

4.  Self-insulating  cate 

5.  Vibration  resistant 

6.  Shock  resistant 


All  types 


available 


for  prompt 
shipment 


7.  Higher  efficiency 

8.  Stability  of  characteristics 

9.  No  flaking 


General  Offices:  1521  E.  Grand  Ave.,  El  Segundo,  Calif, 

Chicago  Branch  'Office:  20S  West  Wacker  Drive  • 
New  York  Bronch  Off. ice;  West  32nd  Strc.el,  N.  Y,  I  • 


••  P h on e:  El  Segundo  1890 

Phone:  franklin  2-3889 
Phone;  Chickerin9.4-0017 
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WMt  laere  iefenaotioii?  Um  pMt  cord  m  lut  p«es. 


TlMPERIT^ 
\'y  RELAYS 


Wktt  is]  your  Delay  or  Regulating  Problem? 


For  the  most  effective  solution  use  the 

SIMPLEST,  MOST  COMPACT 
MOST  ECONOMICAL 
HERMETICALLY  SEALED 


Provide  delays  ranging  from  2  to  120  seconds. 

•  Actuated  by  a  heater,  they  operate  on  A.C.,  D.C.,  or 
Pulsating  Current. 

•  Hermeticaiiy  sealed.  Not  affected  by  oltitude,  moisture, 

or  other  climate  changes.  a 

•  Circuits:  SPST  only — normally  ^  ^ 

open  or  normally  closed.  B|i 

Amperite  Tkermettotic  Delay  Relay*  t  . 

are  compensated  for  ambient  tern- 
peralure  changes  from  -55*  to  Tt 

-|-70*C.  Heaters  consume  approxi-  i  'V 

raately  2  W.  and  may  be  operated  JK 

continuously.  The  units  are  moif 
compact,  rugged,  explosion-proot,  VrI  I 

long-lived,  and — very  inexpensive!  minutuk 

TYPES;  Standard  Radio  Octal,  and  9-Pin  Miniature. 

PROBLEM?  Send  for  Bulletin  No.  TR-8t 


correct  answer  to 
who  makes 
everything  in  the 
entire  field 
of  electronics 
including . . .  components 
equipment 
and 
materials 


•  Amperite  Regulators  are  designed  to  keep 
the  current  in  a  circuit  automatically  regulated 
at  a  definite  value  (for  example,  0.5  amp). 

•  For  currents  of  60  ma.  to  5  amps.  Operates 
on  A.C.,  D.C.,  or  Pulsating  Current. 

e  Hermetically  sealed,  light,  compact,  and 
most  inexpensive.  . — 


10 

VOITAOC  Of  2«V  *  WITH  AMfllin 
tATTtJIV  4  CHABQtB  \  fOLTAOC  VAMCS 
yAmu  Affpox  I  o«iT 


the  electronics 

BUYERS’  GUIDE 


Maximum  Wattage  Dissipation:  T6'/^tL — 5W.  T9 — lOW. 

Amperite  Regulators  are  the  simplest,  most  effective  method 
lor  obtaining  awfemofic  regwfation  of  current  or  voltage.  Her- 
meHcoMy  sealed,  they  ore  not  affected  by  changes  in  alti¬ 
tude.  cnnbtent  temperature  (-55*  to  -|-90rC),  or  humidity. 
Rugged;  no  moving  ports;  changed  as  easily  as  a  rodlo  tube. 

Write  tor  4-page  Technical  Bulletin  No.  AB-51 


A  McGRAW-HIU  PUBLICATION 

330  West  42nd  Street 
NEW  YORK  36,  N.  Y. 


West  SMT*  iaformetion?  Um  post  cord  on  lest  pee*. 
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Chester  ENGINEERED  plastic  insu¬ 
lation,  laboratory  and  field  tested  to 
more  than  meet  specifications  provides 
both  easier  working  qualities  and 
longer  service  life.  These  rugged  plas¬ 
tic  coatings  offer  maximum  immunity 
to  abrasion,  weather,  oil  and  most 
chemicals.  Smooth  and  pliable,  they 
pull  through  channels  and  conduit 


easily  and  offer  excellent  appearance 
in  open  wiring.  Chester  single  or  multi¬ 
conductor  wires  and  cables  are  avail¬ 
able  for  electrical,  electronic,  TV, 
radio,  telephone  and  many  other  in¬ 
dustries.  Call  or  write  for  illustrated 
bulletins,  today! 
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Woat  iMrt  iafofiMtioii?  Um  p«*t  card  oa  last  paft. 


triple 

threat 


Changing  temperatures,  vibrations,  and  accelerations 
affect  the  operation  of  all  instruments.  In  spite  of  these 
variables,  our  products  produce  the  right  answers 
because  they  are  properly  designed. 


^  AIRCRAFT  INSTRUMENTS  AND  CONTROLS 
W  OPTICAL  PARTS  AND  DEVICES 
W  MINIATURE  AC  MOTORS 
^  RADIO  COMMUNICATIONS  AND 
NAVIGATION  EQUIPMENT 


Current  production  is  largely  destined  for  our  defense 
forces;  but  our  research  facilities,  our  skills  and  tal¬ 
ents,  are 'available  to  scientists  seeking  solutions  to 
instrumentation  and  control  problems. 


ELECTRONS  AT  WORK  (co>tinacd) 

and  probability  obtained.  A.s  the 
total  number  of  samples  being 
considered  increases,  the  accu¬ 
racy  of  the  result  increases  and 
the  probability  of  the  result  being 
within  this  accuracy  also  in¬ 
creases. 

This  mathematical  analysis  has 
been  checked  in  the  Technical 
Systems  Laboratory  of  the  Air 
Force  Missile  Test  Center  and 
results  agree  with  theory.  The 
test  setup  for  this  work  was 
similar  to  that  outlined  previously 
for  the  continuous  check  except 
that  several  bursts  of  record 
were  taken,  spaced  approximately 
evenly  throughout  the  tape.  Por¬ 
tions  of  these  bursts,  termed  long 
samples,  were  then  broken  down 
into  short  samples  as  indicated  in 
Fig.  2.  These  short  samples  ran 
concurrently  within  the  long  sam¬ 
ple.  The  purpose  of  this  procedure 
was  to  aid  in  eliminating  the  d-c 
or  wow  errors  from  the  measure¬ 
ment. 

Short  sample  lengths  were 
chosen  at  0.04  second  of  record. 
The  length  of  this  sample  deter¬ 
mines,  within  limits,  the  magni¬ 
tude  of  the  final  answer.  It  is 
important  that  a  universal  short 
sample  length  be  established  so 
that  comparison  can  be  made  be¬ 
tween  all  test  results.  This  value 
of  0.04  second  actually  means  that 
any  flutter  with  a  half  period  ex- 
I  ceeding  0.04  second  (12.5  cps)  will 
not  add  its  full  weight  to  the 
result. 

Referring  to  Fig.  3,  it  can  be 
seen  that  since  the  measurement 
is  taken  from  peak  to  peak,  the 
maximum  deflection  possible  be¬ 
gins  to  drop  off- as  the  frequency 
of  the  flutter  goes  below  25  cycles. 
As  the  frequency  goes  below  12.5 
cycles,  the  flutter  can  no  longer 
contribute  its  maximum  regard- 
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FIG.  2 — Short  •omploa  provldo  •uifidont 
accuracy  In  mal^q  iluttor  noosuro- 
monla  on  insirumonlation  top*  rocordors 
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PROVIDES  YOU  WITH  THE 
WORLD'S  FIHEST  PRECISlOH 

•  MICROWAVE 
RADAR 

»  iiriilia :  components 
;  .  eiectronic 

J  INSTRUMENTS  & 

test  equipment 

CUtIC  MICROWAVE  ENOINEiRS-DMciwUttt  in  llio 
RoM  Dine*  lh«  incoplinn  wf  RnRar  in  WnrIR  War  II 
—•tnrt  with  •Uclrnnic  wrnbUmD  nnR  id«n«,  and 
canvart  Iham  inta  lha  matt  acewrata  pracltian>bwilt 
alactranic  inttrumanit  anR  awwipmantl  Wa  walcama  in^wiriat-r>nat  aniy  In  cannacMan 
with  aar  rapIRIy  davalapint  lift  af  wradaett— at  raftratantad  balaw— bat  an  idaat, 
IwaMamt,  ar  datlfn  af  micrawava  attamMiat  af  yaar  awn  tRa*IAcatian  yaa  may 
want  davala^d  and  pradacad. 

MICROWAVE 
^  CALORIMETRIC 
^  WATTMETER 

partabla ...  far  lab  and  Raid  ata  . . .  ta 
maatara  abtalata  micrawava  pawar. 
Fra^aancy  Rangai  3600  MC 
ta  36500  MC 
Max.  VSWRi  1.1 
Max.  Paak  Pawari  600  KW 


COAXIAL  . 
CALORIMETRIC  h 
WATTMETER  ^ 


1H"  Caaxial  rating 


1 300  MCfa  3000  MC— Max.  VSWRt  I.S  avarranga— Max.  Paak  Pawar: 


^  MICROWAVE  (X-BAND) 
4  PULSE  MEASURING 
^  WATTMETER 

far  maataring  paak  pawar  af  micrawava 
•altat  fram  tlgnal  ganaratarp  ar  radar  tyttamt. 


ELECTRONIC  DIRECT- 1 
READING  PHASE  MCTERP 

Pragaancy  Rangai  30  ta  50,000  cyclat 
0-360  dagraat 

^  A  Mb 


Shawn  at  lafi  ara  a  faw  af  aar 
ttandard  micrawava  campanantt 
avallaWa  at  catalag  itamt.  Spacial 
parpata  wava  galda  attamMiat  da> 
tignad  la  catlamar’t  tpact  can  alta 
ka  pradacad. 


CGIBDC 


WHEN  you  need  a 

quick  answer  to 

WHO  MAKES  IT... 

Just  look  it  up  in 

the  electronics 

BUYERS’ 

GUIDE 

There  are  . .  . 

23,367  ANSWERS 

to 

1,445  PROBLEMS 

covering  every . . . 

COMPONENT 
EQUIPMENT 
and  MATERIAL 

used  in  every  phase 
of  eieetronics 
• 

GET  IN  THE  HABIT  OF 
LOOKING  IT  UP  IN 

the 

electronics 

BUYERS’  GUIDE 

A  McGRAW-HILL  PUBUCATION 
330  West  42nd  Street 
NEW  YORK  36,  N,  Y. 
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An  automatic  hoot  Iroot  mochina.  froduction  b  about  3  tim«*  that  poMibl* 
with  manual  mathodt  whil*  quality  it  huld  within  vary  clot#  limits. 


CRUCIBLE 

ALNICO 


KEEP  COSTS  DOWN  ...through 

automatic  production  that  gives  quality  control 


MAGNETS 


Alnicu  magnets  have  been  getting  smaller  and  lighter,  thanks  to  pro¬ 
duction  techniques  in  use  at  Crucible.  Automatic  machinery  cuts  the 
possibility  of  human  error  to  a  minimum,  so  rejections  are  low.  This 
helps  to  maintain  stable  price  levels  in  the  face  of  rising  material  and 
labor  costs.  At  the  same  time.  Crucible's  rigid  inspection  standards 
and  attention  to  quality  have  developed  a  magnet  with  the  highest  gap 
flux  per  unit  weight  of  any  on  the  market. 

Today,  Crucible  can  offer  lighter,  magnetically  stronger  Alnico 
magnets  because  of  these  automatic  production  techniques  developed 
over  the  sixteen  years  that  we  htive  been  producing  the  Alnico  alloys. 
And  behind  our  familiarity  with  permanent  magnets  lies  more  than 
52  years'  experience  with  specialty  steelmaking.  Let  us  advise  you 
on  your  magnet  problem. 


Visit  our  booth  No.  4-203 
at  tho  I.R.E.  show  in 
Now  York  City,  March  23-26 


ICRUCIBLEl  special  purpose  steels 

PERMANENT  ALNKO  MAGNETS 

CRUCIBLE  STEEL  COMPANY  OF  AMERICA.  GENERAL  SALES  OFFICES.  OLIVER  BUILDING.  PITTSBURGH  30.  PA. 

STAINliSS  •  RfX  HlOH  SfifD  •  TOOL  •  ALLOY  •  MACHINiRY  •  SPKCIAL  PURPOSE  STEELS 


Wast  marc  isforsMtios?  Uie  so*t  cord  os  lait  page. 
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ELICTRONS  AT  WORK 


j  FIG.  3 — WUh  OUU-Mcond  MxinplM.  any 
I  nultsr  Um  Utcm  12.5  cps  will  hor*  UttI* 
I  •f(*ci  on  Iho  moosuromont.  thus  oUmi- 
!  noting  wow  orrors 


less  of  the  phase  relationship 
within  the  short  sample. 

For  the  purpose  of  this  evalua¬ 
tion,  many  more  samples  and  read- 
ups  were  made  than  will  be  neces¬ 
sary  for  actual  practice.  A  total 
of  1,650  short  samples  was  ana¬ 
lyzed  and  the  peak  flutter  deter¬ 
mined  for  each  sample.  The 
weighted  average  was  calculated 
and  plotted  for  all  samples  run¬ 
ning  consecutively  from  the  first 
;  to  the  last  of  the  film  record.  This 
was  repeated  with  the  analysis 
:  starting  from  the  last  of  the  film 
:  and  progressing  to  the  beginning. 
The  third  series  of  calculations 
and  plots  was  made  by  choosing 
the  data  (that  is,  the  individual 
samples)  at  random.  After  a  total 
of  1,650  samples  the  curves  ap¬ 


proach  a  constant  value  in  all 
three  cases.  This  value  is  assumed 
I  to  be  the  true  average.  After  500 
samples,  the  maximum  deviation 
I  from  this  true  average  was  2.85 
percent,  and  after  1,000  samples  it 
I  was  1.09  percent.  If  theoretical 
!  calculations  are  made,  based  on 
{  the  mathematical  analysis  of  a 
i  random  function  then  after  500 
samples  the  result  is  2.85  percent 
;  maximum  error  for  95  percent  of 


H^D 

HINBE&DAUCH 


the  time.  The  maximum  error  on 
the  laboratory  curves  was  2.35 
percent,  which  falls  under  the 
2.85  percent  predicted. 

These  tests,  while  they  are  cer¬ 
tainly  not  conclusive,  indicate  that 
flutter  can  be  measured  to  better 
than  3  percent  accuracy  with  500 
readings  through  a  reel  of  tape. 
These  500  readings  can  be  made 
up  of  50  long  samples,  which  in 
turn  can  be  obtained  from  ap¬ 
proximately  10  record  bursts 
while  the  tape  is  running.  It  was 
found  that  10  record  bursts  can  be 
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%  in  design,  construction,  and  performance. 

I  in  sensitivity,  linearity,  and  balance. 

I  in  all  the  minute  details  that  make  an  outstanding  instrument. 

DOILCAM  RATI  M  I  A  S  U  R  I  N  O 

GYROSCOPES 

For  complete  details  write  for  Bulletin  K 

DOELCAM  CORPORATION 

1400  Soldiers  Field  Road,  Boston  35,  Mass. 

Instruments  for  Measurement  and  Control 

GYROSCOPIC  INSTRUMENTATION  .  SYNCHROS  .  SERVOMECHANISMS  •  MICROSYNS  .  ELECTRONIC  INVERTERS 
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fabrication 

BY 

KiRK'BLum 


electronics 


ConlF$(!t  ManufecTunng  Mitf^ 


Whatever  your  requirements  in 
sheet,  plate  and  alloy  fabrication, 
Kirk  &  Blum  can  produce  for  you 
.  .  .  economically  and  quickly. 

Complete  facilities  to  ca¬ 
pacity  for  ^uare  and  rotary  shear¬ 
ing,  braking,  forming,  rolling, 
punching,  riveting,  welding, 
grinding,  drilling,  and  finishing 
sheets  and  light  plates  and  struc- 
tuals.  For  complete  details,  write 
for  literature  on  fabrication  facili¬ 
ties  and  experience  or  send  prints 
to: 

Th*  KltK  a  BLUM  MANUFACTUBINC  CO. 
1211  Ferrer  Street  Cincineati  9,  Okie 


Write  for  NEW  BULLETIN 

Thie  40  page  comprcbeniive  booklet  ahowi 
typical  cxamplee  of  Kirk  &  Blum  fabrica¬ 
tion,  complete  facilitiet  of  plant  and  equip¬ 
ment  for  jobe  ranfing  from  one  unit  to 
thouaanda. 


Kirk  BLum 

METAL  FABRICATION 


•  Toftkt 

•  Spore  Portt 
Bexet 

•  Panel  Beordt 

•  Machine  Boeet 
Pedeilale 

emd  Frames 

•  Heppara 

•  llectrical 
inclesuret 

•  Owordi 

•  Belled  Steel 


•  BocksaPons 

•  SMMipInti 

•  lettvre  Panels 

•  CaWnets 
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STRONG,  LOW-COST  SPIRAL  TUBING 


Spiral  Tubing,  another  outstanding  C-D-F  product, 
important  new  material  for  the  progressive,  cost  conscious 
design  engineer  ( and  purchasing  agent ).  It  is  a  high  strength 
plastic  made  from  paper  or  fibre  that  is  spirally  wound, 
then  impregnated  with  phenolic  resin  or  insulating  varnishes 
and  carefully  cured  at  high  temperatures.  The  resulting 
tubes  (round,  square,  rectangular  or  formed  to  special 
shapes)  are  stiff,  sturdy,  resistant  to  crush,  with  good 
tensile  strength. 

This  unique  product  has  good  dielectric  strength  with  low 
dielectric  loss  properties.  Moisture  resistance  and  dimen¬ 
sional  stability  is  easily  controlled  in  the  manufacturing 
process.  The  wide  variety  of  sizes,  shapes,  forms;  the 
strength;  low  cost;  ease  of  fabrication;  speed  of  delivery; 
all  combine  to  make  C-D-F  Spiral  Tubing  worthy  of  your 
investigation. 


SIZES 

The  round  tubing  ranges  from  J/32 
to  8”  ID,  with  wall  thicknesses  from 
.0075  to  The  minimum  ID  of 
square  and  rectangular  tubing  is  fi", 
with  2%"  the  maximum  ID.  Wall 
thicknesses  range  from  .010  to  3/52". 

Standard  lengths  are  from  2  to  4', 
with  special  sizes  and  grades,  plain 
or  impregnated,  open  for  your  dis¬ 
cussion  with  our  C-D-F  sales  and 
engineering  staff. 


FABRICATION 

Spiral  Tubing  is  readily  sawed, 
punched,  drilled,  tapped,  riveted, 
stamped,  painted,  depending  on  the 
grade;  it  is  suitable  for  automatic 
machine  operations,  but  not  recom¬ 
mended  for  conventional  machine 
threading.  Waxing  or  varnish  im¬ 
pregnation  to  improve  moisture  re¬ 
sistance  is  usually  done  on  the  fin¬ 
ished  coils  by  the  user. 


PRIMARY  APPLICATIONS 

coil  rOIMS  Of  ANY  Sin  01  SNAPS 

for  lunrd  or  untunrd  RF,  IF,  oscillator,  aiul  othrr 
coils  used  in  radio,  irirvision,  rirctronic  circuits 
for  solrnoids,  relays,  circuit  brrakrrs 
for  transformrrs 
for  permeability  tuners 

INSULATORS 

for  selenium  rectifiers 
for  electric  motors 
relays 

■USHINRS  OR  SPAttRS 

armature  shaft  spacers 
for  mechanical  support 

SNIPPIN6  PROTiaORS  AND  FOR  SPICIAlinD  PACRA6INO 

lORRIN  TUNS 

•OOllS  FOR  PAINT  ROU  APPIKATORS 

AS  A  CORUINATION  RIAnRIAl 

with  other  C-D-F  hi(h  strength  plastics  or  electrical 
insulating  materials 


GRADE  SELECTION 

C-D-F  haa  mass  production  facilities  for  both  the 
manufacture  and  fabrication  of  eighteen  distinct 
grades  of  Spiral  Tubing.  For  example,  there’s  a 
special  punching  grade,  fine  for  punching  rectan¬ 
gular  or  square  holes  near  the  end  of  the  tube.  A 
relatively  soft  tube  is  supplied  for  difficult  stapling 
or  riveting.  C-D-F  makes  high  strength  automotive 
electrical  bushings  from  a  very  hard  tubing  with 
high  axial  compressive  strength.  Combinations  of 
kraft,  chipboard.  Diamond  "fish  paper”  Insulation, 
and  other  materials  arc  available. 


FORMS  X  ROUND  •  FORMED  •  FORMED  AND  NOTCHED  •  SOUARE  AND  RECTANGULAR 
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-DUNN 


Standard  relays  and  timers 


match  4  out  of  5  requirements 


STRUTHERS  DUNN,  INC.,  150  N.  13th  St.,  PHIUIDELPHM  7,  PA. 

•  ALTIMORE  •  BOSTON  •  BUFFALO  •  CHARLOTTE  *  CHICAGO  •  CINCINNATI 
CLEVELAND  •  DALLAS  •  DETROIT  •  KANSAS  CITY  •  LOS  ANGELES 
MINNEAPOLIS  •  MONTREAL  •  NEW  ORLEANS  •  NEW  YORK  •  PITTSBURGH 
ST.  LOUIS  *  SAN  FRANCISCO  •  SEATTLE  •  SYRACUSE  •  TORONTO 


ELECTRONS  AT  WORK  (contiRMd) 

made  conveniently  from  the  stand¬ 
ard  100-ft  film  capacity  of  moat 
oscilloscope  cameras. 

It  mu.st  be  kept  in  mind  that 
this  measurement  for  a  value  of 
flutter  is  influenced  by  the  pass 
band  of  the  discriminator,  the 
lenfifth  of  the  short  sample  and 
the  frequency  of  the  recorded  tone 
no  valid  comparison  can  be  made 
between  flutter  measurements  un¬ 
less  these  variables  are  held  con¬ 
stant.  At  best,  the  technique 
described  still  entails  a  fair 
amount  of  work  and  some  expen¬ 
sive  laboratory  equipment.  With 
this  in  mind,  the  Air  Force  Missile 
Test  Center  is  continuing  work  to 
develop  an  electronic  technique 
for  a  more  direct  measurement 
of  the  phenomenon  called  flutter. 

The  author  wishes  to  acknowl¬ 
edge  the  contributions  of  0.  E. 
Hull  and  T.  S.  George  towards  the 
information  contained  in  this 
paper. 


Single-Frequency  Audio  Filter 

By  T.  M.  Dauphinee 

Division  of  Physics, 

Notional  Research  Council 
Ottawa,  Canada 

An  Audio  Filter  that  gives  up  to 
50-db  attenuation  for  a  single  fre¬ 
quency  may  be  made  quite  simply 
from  easily  obtained  components. 
The  basic  circuits  of  several  such 
filters  are  shown  in  Fig.  1  and  2. 

In  the  circuit  of  Fig.  1  the  in¬ 
coming  signal  is  impressed  across 
the  series  combination  of  parallel 
resonant  circuit  and  a  large  value 
variable  resistor.  The  parallel 
resonant  section  is  composed  of  a 
suitable  capacitor  C  and  the  pri¬ 
mary  winding  of  an  audio  trans¬ 
former  T  with  large  step-up  ratio. 
One  side  of  the  transformer  sec¬ 
ondary  is  connected  to  one  terminal 
of  the  applied  signal.  The  output 
of  the  filter  is  taken  between  the 
other  aide  of  the  secondary  and  the 
other  input  terminal. 

If  the  frequency  of  the  input 
signal  matches  the  resonant  fre¬ 
quency  of  the  tuned  circuit  the  sig¬ 
nal  appearing  across  the  secondary 
winding  of  the  transformer  will 
differ  in  phase  from  the  input  sig¬ 
nal  by  180  deg  assuming  the  proper 
secondary  terminals  have  been  se- 
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Electrical/  A 
Insulotion  ■ 
Headquarters 


It  takes  Class  “H"  insulation  to 
withstand  tho  rolontloss  severity 
of  extreme  operating  conditions 
. . .  physical,  chemical,  dielectric, 
very  high  or  very  low 
temperatures ...  to  remove  the 
danger  of  breakdown  under 
overload  ...  to  minimise  fire 
haxards ...  to  permit  the 
design  of  longer  life  electrical 
components  and  equipment  of 
minimum  weight  ond  sixe, 
without  sacrifice  of  rated  output. 


You  can  depend  upon 
MITCHELL-RAND  for  a  full  line  of 
Class  *‘H"  insulation  to  meet  every 
extremely  severe  electrical 
insulation  requirement. 


MITCHELL-RAND  ELECTRICAL  INSULATION  HEADQUARTERS  •  MITCHELL  R 


ELECTRICAL  INSULATION  HEADQUARTERS 


SILKONE  VARNISHED  RBERGUS  CLOTHS, 

TAPES,  TUBINGS,  SLEEVINGS 

SILKONE  SATURATED  OR  COATED  ASBESTOS  SHEHS 


SILKONE  COATED  NOVABESTOS  SHEHS 


SILKONE  RUBBER  COATED  NBERGLAS  SHECTS 


SILASTK  RUBBER  COATED  RBERGLAS  TAPE 


TEFLON  COATED  FIBERGUS  SHEHS 


Write  to  MITCHiLL-RAND  for  free  samples  and  descriptive  data. 


A  PARTIAL  LIST  OS  M-R  PRODUCTS:  riSfUGlAS  VARNISHED  TUSINC,  TAPE  AND  CIOTH  • 
INSUIATINO  PAPERS  AND  TWINES  •  CASIE  FlUING  AND  POTHEAD  COMPOUNDS  •  FRICTION 
TAPE  AND  SPLICE  •  TRANSFORMER  COMPOUNDS  •  FISERGLAS  SATURATED  SLEEVING  •  ASSESTOS 
SLEEVING  AND  TAPE  •  VARNISHED  CAMSRIC  CLOTH  AND  TAPE  •  MICA  PLATE,  TAPE,  PAPER,  CLOTH, 
TURING  •  FISERGLAS  SRAIDED  UEEVING  •  COHON  TAPES,  WESSINGS  AND  UEEVINGS  •  IMPUG- 
NATED  VARNISH  TURING  •  INSULATING  VARNISHES  OF  ALL  TYPES  •  EXTRUDED  PLASTIC  TURING 
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FIG.  1- — Sinqlv-ircqucncy  oudlo  filler 
9iein9  up  lo  SO-db  attenuation 


lected,  while  the  amplitude  will  be 
at  a  maximum.  By  a  proper  adjust¬ 
ment  of  resistance  Rr,  the  mag¬ 
nitudes  of  the  input  and  secondary 
voltages  may  then  be  made  exactly 
equal  and  under  these  circumstan¬ 
ces  the  net  output  signal  is  zero. 
Any  change  of  input  frequency 
away  from  resonance  shifts  the 
phase  of  the  secondary  voltage  and 
a  zero  signal  is  no  longer  possible. 

A  very  slight  deviation  from  ex¬ 
act  phase  opposition  results  in  ap¬ 
preciable  output  signal  and  the 
effect  is  enhanced  by  rapid  phase 
shift  near  resonance. 

The  circuits  of  Fig.  2  show  alter¬ 
native  methods  of  obtaining  a  simi¬ 
lar  kind  of  filtering  action.  These 
circuits  have  slightly  different 
characteristics  but  operate  quite 
satisfactorily. 

In  the  case  of  low-Q  circuits  the 
maximum  amplitude  of  the  secon¬ 
dary  voltage  does  not  occur  exactly 
where  the  phase  shift  is  180  deg. 
However,  the  rate  of  change  of 
phase  angle  at  this  frequency  is 
still  relatively  large  and  the  only 
effect  is  a  broadening  of  the  attenu¬ 
ation  peak,  without  limiting  the 
ultimate  attenuation  that  can  be 
obtained. 

Filters  of  this  type  have  some 
very  useful  characteristics.  The 
components  are  few  in  number, 
cheap,  and  easily  obtained.  Simple 
iron  cores  are  sufficient  for  input 
signal  levels  below  a  few  tenths  of 
a  volt  and  the  cheaper  audio  trans¬ 
formers  frequently  work  better 
than  expensive  ones.  Very  large 
relative  attenuations  can  be  ob¬ 
tained  for  the  filter  frequency,  40 
db  relative  attenuation  over  less 
than  one  octave  on  either  side  being 
readily  obtained. 

Attenuations  up  to  70  db  have 
been  achieved,  but  under  these 
circumstances  extremely  sharp 
tuning  is  required  and  the  overall 


By  the  use  of  18  Lenkurt  precision- wound 
K  wedding-ring  toroids,  the  two  bandpass 

^  filters  shown  at  right  were  redesigned  into 

a  single  hermetically-sealed  plug-in  unit,  as  3 
shown  at  left.  Volume  was  reduced  from  •  ^ 
179  cu  in.  to  36  cuin.,  a  factor  of  5  to  1.  ra 
But,  at  the  same  time,  performance  was 
actually  improved! 

Whenever  your  military  or  commercial 
designs  call  for  maximum  filter  or  toroidal- 
coil  reliability  under  adverse  service  condi¬ 
tions,  and  where  exaaing  electrical  per-  |  ! 

formance  must  be  maintained,  bring  your 
problems  to  Lenkurt.  The  Lenkurt  engi- 
neering  group  has  a  rich  background  of 

from  which  to  offer  valuable  I  ■ 


experience 
suggestions  in  the  matter  of  setting  practi¬ 
cal  specifications  to  attain  the  utmost  from 
materials,  components  and  techniques. 


products  of 

lonkurt  Eloctric  Company 
world's  loading 
indopondoni  monufocluror 
of  toll-transmission 
oquipmont 


LENKURT  ELECTRIC  SALES  CO 

SAN  CARLOS  1  CALiFORNI) 
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Here  s  a  completely  new 
rotary  exhaust  machine 


for  higher  speeds,  higher  vacuums 


On  a  continuous,  non-indexing  basis,  CVC's  new  rotary  exhaust 
machine  provides  automatic  base  sealing,  tube  exhaust,  and 
final  tip-off  at  rates  zf  to  jo%  above  normal.  And  it  produces  a 
pressure  of  /  micron  or  lower  at  each  tube  port  as  compared  with 
the  usual  10  to  100  microns. 

Designed  for  miniature  electronic  tubes,  this  new  machine 
can  be  converted  for  use  on  larger  or  smaller  tubes  if  necessary. 
An  indexing  feature  is  easily  added  if  required  for  such  an  oper¬ 
ation  as  precise  forming. 

To  reduce  down  time  and  maintenance  to  a  minimum,  each 
of  the  16  pumping  units  is  a  readily  removable  package  con¬ 
taining  mechanical  pump,  diffusion  pump,  cycling  valve  and 
tube  port— the  entire  head  can  be  removed  and  replaced  in  a 
matter  of  minutes.  One  electric  motor  operates  all  the  mechanical 
pumps,  another  drives  the  turret. 

A  simpler  version  of  the  machine  is  now  being  employed  to 
pump  vacuum  bottles  and  can  be  adapted  to  other  continuous 
vacuum  pumping  and  sealing  tasks. 

To  find  out  more  about  how  this  new  exhaust  machine  can 
speed  tube  production,  reduce  costs  and  improve  tube  quality, 
write  to  Consolidated  Vacuum  Corporation,  Rochester  3, 
N.  Y.  (A  subsidiary  of  Consolidated  Engineering  Corporation, 
Pasadena,  Calif.)  Sales  offices:  Menlo  Park,  Calif.  •  Chicago, 
Ill.  •  Camden,  N.  J.  •  New  York,  N.  Y. 


ConMolidaimd  Vatuum  Corporailon 

Rochester  3,  N.  Y. 

high  vacuum  rmsmwch  and  anginaaring 
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Do  you  have  any  of  these  prohlems? 


1.  Looking  for  j  thin,  flexible  insulating  material  that  will 
not  break  down  under  extremely  high  temperatures? ISOMICA* 
Flexible  Plate,  Class  B  and  Class  H,  built-up  from  continuous  mica 
sheets,  gives  superior  electrical  and  thermal  insulation  for  coil  wrap¬ 
pings  and  similar  applications. 


2.  Need  a  material  with  special  mechanical,  thermal  and  insu¬ 
lating  properties?  LAMICOID®  — a  laminated  plastic  made  with 
various  fillers— gives  you  the  properties  you  need  for  antenna  parts, 
coil  forms,  tube  sockets,  switch  gear  and  relay  parts,  panels,  motor 
and  transformer  ports,  and  dozens  of  other  uses. 


3.  Need  accurately  punched  mica  stampings  for  filament,  grid 
and  plate  supports?  MICO  produces  mica  stampings  to  extremely 
fine  tolerances.  Whenever  you  need  precision-fabricated  mica  of 
the  highest  quality,  call  on  MICO.  We  have  60  years  of  experience 
in  this  field. 


4.  Looking  for  precision-made  fabricated  parts?  Let  us  solve 
your  problems  with  parts  fabricated  from  LAMICOID®— a  thermo¬ 
setting  plastic— strong  as  metal,  lighter  than  wood.  We  ore  fully 
equipped  with  the  latest  machinery  and  can  provide  you  with  the 
best  possible  service. 


Whatever  elettrical  insulation  material  you  need— Class  to  Class  H 
—MICO  makes  it  best.  We  manufat  ture  it,  cut  it  to  size,  or  fabricate 
it  to  your  specihcation.  Send  us  your  blueprints  or  problents  today. 

*Trade-mark 


MICA 


Schenectady  1,  New  York 


Offices  in  Principal  Cities 

lAMICOID  e(Umh»«fU  Plaslt*)  •  MICANITI  •  «Mca)  •  EMriRI  •  (VamMiaU  Fahria  m»4  Pae*)  •  PAMICATIO  MKA  a  ISOMKA* 
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stability  is  usually  not  sufficient  for 
long  periods  unless  the  temperature 
is  controlled.  Input  impedance  is 
high,  as  much  as  half  a  megohm  in 
the  intermediate  audio  range.  Re¬ 
sponse  is  nearly  flat  outside  the 
attenuation  region,  the  curve  ap¬ 
proaching  a  fixed  value  at  frequen¬ 
cies  far  from  resonance  rather  than 
tending  to  infinity  or  zero  as  in 
many  conventional  filters. 

LimitaHotu 

The  filters  have  some  disadvan¬ 
tages  arising  mainly  from  the  limi¬ 
tations  of  transformer  design. 
The  filter  frequency  changes  at 
high  signal  levels  because  of 
changes  in  incremental  permea¬ 
bility  of  the  core  material  with 
increasing  signal.  This  effect  can 
be  eliminated  by  use  of  powdered 
iron  cores,  but  at  some  sacrifice  of 
input  impedance  and  availability. 

The  filter  frequency  is  also 
slightly  temperature  sensitive,  a 
change  in  frequency  of  about  0.1 
percent  per  deg  C  with  ordinary 
transformers.  High  impedance 
loads  (for  example,  a  tube  grid) 
are  desirable  on  the  output,  so  it 
is  not  easy  to  place  filters  in  series, 
and  the  frequency  range  of  the 
transformers  may  be  slightly  re¬ 
stricted  by  the  fact  that  they  are 
operating  into  unmatched  loads. 
In  most  cases  the  body  of  the  trans¬ 
former  is  above  ground,  and  at  high 


SQUEEZE  PENNIES 


UPSET  SPECIALS  COSTS 


Specialty  designed  upset  products  ore  solv¬ 
ing  thousands  of  problems.  Dozens  of  design 
pointers  on  them  are  yours  for  the  asking. 
Send  us  your  sketches,  prints,  finished  pro¬ 
ducts  for  suggestions. 


■■i  A  squtrt  sboul- 
(Urundtr-bMd  costs 

iotstluHakiwil. - 

•oR  will  bold  as 
wall  atainst  looson- 
IngiflsUsUcoiplas- 
ic  Matorials. 


od  this  cfcort  or*  araUabI*  on 
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FIG.  2 — Two  altomot*  audio  lUlors  us¬ 
ing  a  parallol-rosononl  circuit  (A)  and 
o  lunod  tranaiomior  (1)  to  attonuat*  o 
singl*  Iroquoncy 
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CBS-HTTRON 

PT.2A 


CBS-HYTRON 


TRANSISTORS 


Moisture-resistant 
Plug-in  or  solder-in 
Sturdy  triangular  basing 
Polarized  base  connections 
Auto-electronically  formed 
Thoroughly  stabilized 
Operate  up  to  55  C 


CBS-HYTRON 

PT-2S 


AND  YOU  CAN  BUY  THEM  NOW! 

Already  a  major  producer  of  germanium  diodes.  CBS-Hytron 
now  offers  you  prompt  delivery  of  transistors:  Point-contact 
CBS-Hytron  PT-2A  (for  amplifying)  and  PT-2S  (for  switching). 
Both  have  stable  characteristics  and  are  guaranteed  moisture- 
resistant.  Note  flexible  leads  welded  to  base  pins.  You  may  solder 
flexible  leads  into  circuit.  Or  snip  them  to  use  stiff  base  pins  in 
CBS-Hytron  type  T-2  socket. 

Triangular  arrangement  of  base  pins  is  stronger . . .  avoids  bent 
pins.  Easy-to-remember  basing  layout  simulates  basing  symbol 
(see  diagram).  Polarization  makes  socket  connections  foolproof. 
You  are  assured  of  uniformly  optimum  characteristics  by  elec¬ 
tronic  control  of  pulse  forming.  Thorough  aging  achieves  maxi¬ 
mum  stability.  You  may  operate  these  transistors  up  to  55*  C. 
And  you  can  order  both  CBS-Hytron  PT-2A  and  PT-2S  for 
immediate  delivery.  _ _ 


MICHANICAL  TfATURiS 

I.  SJnfla-OT^a^  camtrvctioi  flvM  maxkiMMi  nacbankal  •••Mtty. 

1.  twM«d  trloMftilar  bating  rfotign  ratMt  tbocb  an4  tiWoHon. 
a.  D«at-g«rgaM  connactiom  gormlt  ina  of  SaaiWa  loo^  or  iNff  giwg-ln  boto  gi 
4.  Dbocl  Mt^orlng  of  goraonivai  wafer  la  bate  tuggarl  gworanlaat  gaiMva 
avoMt  Making. 

I.  GloM-Mla4  glatNc  Cota  onM  higb-lamgarolvra  imgragnaflng  won  oiwra 
roiblanl,  IroMa-fraa  ogorolien. 


BASINO  AND  SOCKH 


9 


Traagigtsr  Baatag  Masraai  CBS-Hytiga 
Sygrtat  (botlggi  «tg«)  T-2  agckgt 

Note  timilarity  of  pin  layout  to  that  of  tran- 
siator  symbol.  CB&Hytron  type  T-2  tran- 
sistar  socket  features  groove  to  guide  pins 
into  socket.  Also  anti-bum-out  design  to  in¬ 
sure  that  base  connection  of  transistor  wiU 
always  be  made  first. 


_  i  .  _  1  VaiOMTswr  coLLCcron 
I  D*esTion -loouw 


MCasunaM  catcurr  ron 
egg-wTaon  ar-ts 

^ ^  I'e-a 

rei 


CMTTOt  CHSNACTCMtTKS 

. ‘  A  cgg-nviaoN  rr-*g 


'  TYPICAC  0 
r  OVUtACT 
kCeS-MYTR 


NTTKOB 

U\/Y  n  M  k  14  ^  OfWsfon  of  CofiMibfa  Breodcosffnp  Sysfaai,  Inc. 

\^||  I  I  HO  rO  Main  Officoi  Donvgrt,  Mossochusoftt 

WRITI  TOR  DATA.  Complete  free  data  on  CBS-Hytron 
I’T-2A  and  PT-2S  . . .  and  the  T-2  socket ...  arc  yours  for 
the  asking. 

RECEIVINO  .  .  .  TRANSMITTINO  .  .  .  SriCIAl-PURBOSI  AND  TV  PICTURE  TUBEI  •  OERMANIUM  DIODES  AND  TRANSISTORS 


MANUfACTUMKS  OF  RECffVfNC  TUBES  SINCE  1921 

NTTROII  lADIO  AHO  lUCnONICS  CO. 
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the  annual 


we  don't  shrink  heads.. < 

but  we  do  shrink 


If  you  think  Jivaro  Indians  were  experts  at 
shrinking  things  .  .  .  (human  heads,  that  is)  .  .  . 
look  what  STANCOR  engineers  have  done  with 
transistor  transformers!  Recently  they 
designed  and  are  now  producing  the  smallest 
transformer  ever  built! 

How  big  is  this  new  transformer?  Well,  it’s  just 
Yx*  X  X  and  it  weighs  only  0.07 
ounce.  Designed  especially  for  transistor 
applications,  this  unit  is  no  larger  than  the 
transistor  it  powers. 

It  is  one  of  a  series  of  transistor  transformers, 
being  built  by  Stancor,  for  development  and 
commercial  applications.  If  you  are  planning  to 
use  transistors,  take  advantage  of  Stancor’s 
knowledge  of  engineering  and  manufacturing  of 
ultra-miniature  transformers. 


STANCOR 
TRANSISTOR 
TRANSPORMiRS 

Time  (tock  traniUtor  trantformcri  are  available 
Utfough  your  Stancor  diatributor; 

rvrf  I  APPUCATION  I  PM.  IMP.  I  SEC.  IMP.  I 


UM-nO  I  MlarUoga  !  30,000  1,000 

UM-  111  I  OulatA  or  molcMno  1 ,000  60 

UM-III  I  Higli  ima.  mk.  lo 

I  ominar  300,000  1,000  j 

Other  transiitor  tranaformert,  built  to  your  apecial 
requirementa,  are  available  for  original  equipment 
production  only.  Write  for  Bulletin  463. 


APPUCATION 

msssm 

MICm  akkua  at  Hna 

50,  300/350, 

to  iWsglo  grid. 

500/600 

Mk.i  gichug  or  line 

50.  300  350, 

to  gu$K*p«tl  grids.  1 

500/600 

Oynomk  mk..  to 

7.5/30 

li^le  grid. 

Single  ptote  to 
single  grid. 

15,000 

Aak  your  Stancor  Diatributor  for  Bulletin  463  on  Stancor  Tinytrana,  or  write  ua  for  your  free  copy. 

STANDARD  TRANSFORMER  CORPORATION 

3571  ELSTON  AVENUE  •  CHICAGO  18,  ILLINOIS 

EXPORT  SALES:  Rebara  Ageaciea,  lac.,  1»  Worrea  Street,  New  York  7,  N.  Y. 


electronics 


is  the  electronic  engineer’s 

BREADBOARD 
WHO’S  WHO 

for 

quick,  accurate 
answers  to  any 
questions  about 

COMPONENTS 

EQUIPMENT 

MATERIALS 

used  in  electronics 

• 

tC  in  •  •  • 

tk.  electronics 

BUYERS’  GUIBE 

“Th«  Book  that  has  all  tho  answtrs" 

A  AAcGRAW-HIll  PUBLICATION 
330  West  '42nd  Street 
NEW  YORK  36,  N.  Y. 
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iLccrfO’ 
TUBC  ' 


Why  you  can  expect  plus  performance  from 
stondonl  RCA  rocoivmp  tubos«««in  every  field 


Over  the  years  RCA  has  fostered 
the  use  of  advance  design  and  quality- 
control  techniques  in  tube  manufac¬ 
ture.  Since  World  War  II,  RCA  has 
stepped  up  its  continuing  program  for 
quality  improvement.  As  a  result,  the 
standard  RCA  receiving  tubes  of  to¬ 
day  often  provide  the  superior  per¬ 
formance  and  reliability  usually 
expected  from  specialty-designed 
types  of  other  manufacturers. 

In  addition  to  this  built-in  perform¬ 
ance  seciuity,  standard  RCA  receiv¬ 
ing  tubes  cover  a  wide  range  of  types, 
are  inexpensive,  and  are  readily  avail¬ 


able  both  to  the  equipment  designer 
and  the  ultimate  user. 

RCA  Application  Engineers  are 

ready  to  consult  with  you  on  the  adap¬ 
tion  of  standard  RCA  receiving  tubes 
to  your  equipment  designs.  For  fur¬ 
ther  information  write  RCA,  Com¬ 
mercial  Engineering  Section  42  CR, 
Harrison,  N.  J. . . .  or  contact  the  near¬ 
est  RCA  Field  Office;  (East)  Humboldt 
5-3900, 415  S.  5th  St.,  Harrison,  N.  I. 
(Midwest)  Whitehall  4-2900,  589  E. 
Illinois  St.,  Chicago,  Ill.  (West) 
Madison  9-3671,  420  S.  San  Pedro 
St.,  Los  Angeles,  Calif. 


RAOtO  CORRORATfOR  of  AMARiCA 


10  reasons  why 
standard 

RCA  receiving  tubes 
offer  built-in 
Performance  Security 

'ir  The  cadiode  base  metal  and  die  car- 
bonate  ooatings  are  individiially 
matched  for  each  tube  type  to  pro¬ 
vide  superior  perfbraumoe.  Both  are 
continuously  RCA-engineered  for 
masimtnn  quality  oontroL 

^  The  specially  processed  carboniaed 
nidcel-Goated  anodes  developed  and 
used  by  RCA  provide  97%  of  die 
radiating  effectiveness  of  a  true  black 
body  as  cosnpared  with  die  68% 
figure  for  the  older-style  carboniaed 
nidcel-ldated  anodes.  This  Increased 
effectiveness  means  better  life  for 
RCA  tubes  because  die  anodes  oper¬ 
ate  at  lower  tenqieratures. 

it  L«ad-glaas  envelopes  at  a  cost  diff^ 
endal  of  about  10  to  1  compared  to 
lime-glass  envelopes  are  used  by 
RCA  for  certain  capped  types  ediich 
operate  at  very  hi^  voltuies.  SiwJt 
use  results  in  much  better  life 
perfimnance. 

4t  Gold-fdated  grids  are  used  in  certain 
RCA  tube  types  for  better  contird 
of  critical  tube  diaracteristics. 

4*  Tbe  RCA-developed  “A"  frame  con- 
etruction— —  used  in  6  of  die  popular 
metal  types — gives  rigidity  to  the 
tube  elements  and  provides  increased 
^veietanoe  to  vibration,  thus  redu^ 
ing  microphonics  and  stabilising  tube 
characteristics. 

Strict  mica  tolerances,  tighter 
usual  in  the  industry,  provide  im¬ 
proved  stability  and  freedom  from 
micropbonics. 

■it  Certain  RCA  tubes  incorporate  cadi- 
ode  clips  and  inverted-pinched  cath¬ 
odes  to  provide  improved  ability  to 
withstand  vibration:  ••  >  result  there 
is  greater  freedom  from  micro- 
phonics.  RCA  types  for  battery  op¬ 
eration  use  a  filament  damper  ^r  to 
minimize  microphonics. 

it  RCA  not  only  uses  the  highest 
quality  mica  but  also  utilizes  a  higher 
percentage  of  sprayed  micas  than 
industry  in  general.  These  precau¬ 
tions  provide  greater  freedom  from 
leakage  noise  and  other  internal 
leakage  effects. 

^  Double-helical  coil  heaters  are  used 
in  many  types  to  provide  more  reli¬ 
able  performance  and  to  insure 
greater  freedom  from  hum. 

Each  RCA  receiving  tube  has  been 
designed  to  minimize  the  number  of 
welds.  With  such  designs  there  are 
fewer  points  at  which  possible  fail¬ 
ure  can  develop.  As  an  wtHiHoMi 
precaution,  RCA  welding  is  done  on 
eccurately  timed  unit  welders  to  in- 
sure  that  each  weld  has  nuudmum 
strength  and  uniformity. 
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ELECTKONS  AT  WORK  (coatinacd) 

frequencies  the  shell  may  have  to  be 
connected  to  an  appropriate  point 
on  the  circuit  and  insulated  from 
the  chassis. 

Some  performance  curves  and 
data  are  given  in  Fig.  3.  In  many 
ways  these  filters  have  better  char¬ 
acteristics  than  T,  tt  or  twin-T  fil¬ 
ters*’  *,  particularly  at  low  frequen¬ 
cies.  Better  performance  could  be 
expected  from  the  use  of  powder 
cores. 

Since  the  transformers  used  are 
imperfect  ones,  no  attempt  has 
been  made  to  develop  a  detailed 
theory  of  the  filter.  Some  expres¬ 
sions  applicable  to  ideal  trans¬ 
formers  when  the  load  resistance 
is  effectively  infinite  are  given  as  a 
guide  in  choice  of  components. 
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FIG.  3 — Attenuation  cuttm  obtained 
with  iiltera  uein9  various  volues  oi  cir¬ 
cuit  components 
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The  filter  frequency  /.  = 


is  given  by 


JO  ^  1 


+  qV)  -  -^c 


where  R  is  the  transformer  primary 
resistance 


MAONIT  Will 
COiU 

COMMUNICATIONS 

■QUIFMINT 

TtANSrOIMItS 


MAKES  THESE  PRODUCTS  A 

THI  WHIILER  INSULATED  WIRE  COMPANY/  iNC. 

OivUes  ef  The  Sperry  Cerp.  •  1101  EAST  AURORA  ST,/  WAHRIURY  30,  CONN. 


( 1  + 


„  ((  _  1)  for  large  Q 

n 

where  t  is  the  turns  ratio  of  the 
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for  measuring  low  level  potentials- 

the  narrow  span  Bt£cPufKLK  recorder 


CHARACTERISTICS 


ffoagct— Recorders;  0-100,  0-200, 
0-500  microvolu,  0-1  mv. 
Indicatora:  0-600  microvolu 
0-1.1  mv. 

(after  warmup) — 1  micro¬ 
volt  or  leaa  for  all  ranjfea. 

Accvracy  af  Ad/vitmaat  —  H%  of 
span. 

Daod  Zaaa — 0.1  microvolt  or 
0.006%  of  span,  whichever 
is  greater. 

fas  Spaadi—  24  or  12  seconds  full 
scale  traveL 

Ispat  laysdasca— 3(X)0  ohms. 

Ispwf  Sigaal  ffoaga  —  (to  recorder) 
approx.  0.06  microvolt  to 
1  mv. 


fiXTREiiELY  low  level  d-c  potentials  can  be  measured  accurately 
.  .  .  recorded  to  high  resolution  .  .  .  and  automatically  controlled, 
by  the  self-contained  narrow  span  ElectroniK  potentiometer. 

Ideal  for  radiation  measurements,  differential  temperatures 
and  a  host  of  other  laboratory  applications,  the  instrument  responds 
to  signal  changes  as  small  as  0.1  microvolt.  It  spreads  spans  as 
low  as  100  microvolts  across  the  full  width  of  its  11-inch  chart. 

Internal  design  practically  eliminates  thermal  emf’s  and  stray  a-c 
pickup.  Available  models  include  the  strip  chart  recorder  (illustrated). 
Precision  Indicator,  and  circular  chart  pneumatic  controller. 

The  instrument  incorporates  the  Brown  40X  high  gain  amplifier, 
mounted  right  inside  the  recorder’s  case. 

This  high-gain  amplifier  is  also  supplied  as  a  separate 

unit  for  use  in  null  detection,  servo  circuits,  or  other  work  where 

its  extreme  sensitivity  and  high  stability  prove  valuable. 

Minneapous-Honeywelx,  Regulator  Co.,  Industrial  Division, 
4428  Wayne  Ave.,  Philadelphia  44,  Pa. 

•  REFERENCf  DATA;  Wrttl  tw  lltl  SkMt  Nt.  ll.l  l  N  tiM  HaffW  Sp«  BattfutK  IKWEm  .  .  . 

Ilia  SkNt  Ha  11.21-4  n  tlw  40X  Haiinir . . .  ati  Ih  Mbtti  11-14, 
‘•IlltUHtl  AutlintI  iMMRi.’* 


BROWN  INSTRUMENTS 
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Want  mar*  InforRiotiaii?  Um  pMt  cord  on  lost  page. 


SHIELDING  ROOMS 


Many  Suparlor  and 
Extlutlva  Faaiurmt! 

1.  HIGHER  AHENUATION  min. 
lOOdb  from  .15  to  10,000  MC 

2.  POSITIVE  CONTACT 
BETWEEN  ALL  SEAMS 

3.  DOOR  CONTACT  STRIPS 
HEAVILY  SILVER  PLATED 

4.  AIR  INLET  FOR 
CHOICE  OF  VENTILATION 

5.  IMPROVED  HANDLES  FOR 
LEAK-PROOF  DOORS 

6.  BUFFER  PANELS  FOR  PROTEC¬ 
TION  OF  OUTSIDE  SCREENS 

7.  Panels  under  constant 

PRESSURE  WITH  EXCLUSIVE 
BOLTING  SYSTEM 

B.  COPPER  FILTER  PANEL 
SUPPUED  WITH  UNE  FILTER 

9.  ALL  PANEL  SECTIONS 

INTERCHANGEABLE 


AMERICA’S  MOST 
EXPERIENCED 

SHIELDIN6  ROOM  ENGINEERS 

BKked  by  years  of  experience  in 
hundreds  of  major  installations. 
MULTI-CELL<S>  Screen  Rooms  meet 
Jaii-1-22S,  1IC4  (Skips),  MIL  I-1U10 
and  all  other  specifications  for  elec¬ 
trical  and  electronic  equipment 
performance  in  research,  develop¬ 
ment  and  production. 

Vi  show  you  fcow  to 

SAVI  MONIY 
AND  TIMI- 

Not  only  is  our  service  exception¬ 
ally  fast  but  our  price  will  cut  your 
expenses.  We  construct  every  type 
and  sixe  of  enclosure:  Solid  or 
screen.  Double  shield,  multiple  cell. 
Double  shield,  isolated  cell.  Single 
shield.  No  obligation  for  engineer¬ 
ing  consultation. 


WH*0  f«r 
MMIm 
Mm.  10 


SHIELDING,  INC. 


YOU  CHANGE 
YOUR  ADDRESS 

Bo  sure  to  nottiy  us  at  ones, 
BO  future  copies  of  ELECTRON¬ 
ICS  will  be  delivered  promptly. 

Also  make  certain  you  hove 
advised  your  local  Post  Master 
of  your  new  address  so  ottier 
important  moil  doesn't  go 
astray. 

Both  the  Post  Office  and  we 
will  thank  you  for  your  thought- 
fulness.  Moil  the  information 
below  to:  Subscription  Dept. 
ELECTRONICS.  330  W.  42nd  St.. 
New  York  36.  N.  Y. 


\HIHD!NG  ROOMS 


RIVERSIDE 

Phoni*  Hivrr*; 


The  To/enf  fo  Creofe 
The  Slii/I  fo  Produce' 


Zone _ SKxI*. 


Company. 


Zono....  Stato. 


ELECTRONICS 

330  W.  42nd  St. 
New  York  36,  N.  Y. 
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For  RF  interference  suppression 


SILECTRON  C-CORES. 


BIG 


or  LimE 


,„an^^uantity  and  any  size 


For  users  operating  on  government  schedules,  Arnold  is  now  produc* 
ing  OCores  wound  from  1>  2,  4  and  IZ^mil  Silearon  strip. 

The  ultra-thin  Oriented  silicon  steel  strip  is  rolled  to  exaaing  toler¬ 
ances  in  our  own  plant  on  precision  cold-reducing  equipment  of  the 
most  modern  type.  Winding  of  cores,  processing  of  butt  joints,  etc. 
are  carefully  controlled,  assuring  the  lowest  possible  core  losses,  and 
freedom  from  short-circuiting  of  the  laminations. 

We  can  offer  prompt  delivery  in  production  quantities — and  she  is 
no  object,  from  a  fraction  of  an  osmce  to  C-Cores  of  200  pounds  or  more. 
Rigid  standard  tests — and  special  electrical  tests  where  required — give 
you  assurance  of  the  highest  quality  in  all  gauges.  •  Your  inquiries 
are  invited. 

T^EARNOLD  FnGINEERING  TiMBlSY 

Of  ALlfOHCNY  LUOlUM  ITifL  CORfOtATION 

General  Office  4  Plant*  Marengo,  fllfn<^ 

owiitr  sAiEs  Office 

nRflMphbw  YeH(:  tMi.  L«s  Antjllts:  34S9  Wilsiiirt  lb£ 
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Wont  mort  infofiiiotioM?  Um  poit  cord  on  loit  pogt. 


OPEN  GEAR  TRAINS 

made  to  your  specifications 


ELCCTRONS  AT  WORK 


(cMtimitd) 


transformer 


»  1  near  reoonance 

The  variation  of  grain  (G)  with 
frequency  near  the  frequency  /, 


The  phase  shift  near  resonance  is 
approximately  90  deg  and  the  sign 
reverses  on  passing  through  the 
minimum. 

The  effect  of  variation  of  resist¬ 
ance  R,  at  resonance  is  given 


Moot  units,  such  as  timers,  transmitters,  vending  mechanisms,  and  aimnar  devices 
require  the  adoption  of  small  open  gear  trains  for  intermittent  duty. 

Beaver  Gear  Works  is  equipped  to  make  these  trains  to  anv  degm  of  accuracy  required. 
Beaver  Gear  engineers,  knowing  what  is  expected,  ana  qualified  to  assist  in  details 
of  fine-pitch  gear  applications,  can  advise  you  as  to  what  work  best  under  various 

^  condidons  and  can  specify  the  correa 

_  design. 


For  40  db  attenuation  R,  must  be 
adjusted  to  1  percent. 


(1)  P.  K.  Terman,  Radio  Engineers 
Handbook,  Motion  3,  McQraw-Hill.  1943. 

(2)  W.  N.  Tuttle,  Proc.  IRE  ts,  p  23, 
1940. 


Storage  of  Magnetic 
Recording  Tape 

Re(X)MMENDATIONS  by  the  Minne¬ 
sota  Mining  and  Manufacturing  Co. 
concerning  the  storage  of  magnetic 
recording  tape  includes  the  follow¬ 
ing  points: 

Tape  should  not  be  stored  un¬ 
boxed  because  of  danger  of  physical 
damage  and  dust  contamination. 

Tape  reels  should  be  loosely 
wound  and  stored  on  edge.  Stack¬ 
ing  should  be  avoided  because  plas¬ 
tic  reels  may  be  distorted  and  tape 
edges  damaged. 

Ideal  relative  humidity  conditions 
for  tape  storage  are  between  40  and 
60  percent.  If  humidity  variation 
is  large  the  tape  should  be  kept  in 
sealed  containers.  Use  of  desic¬ 
cants  or  humidifying  agents  is  not 
recommended  because  of  difficulty 
in  controlling  results. 

Avoid  exposing  tape  to  tempera¬ 
ture  extremes.  If  tape  is  subjected 
to  extreme  temperatures  allow  it  to 
return  to  room  temperature  before 
using. 

Occasional  use  of  tape  improves 
storage  characteristics  as  use  on  a 
machine  relieves  strains  and 
adhesions. 

Excessive  ten.sion  should  be 
avoided  in  rewinding  tape  as  it  may 
become  stretched  or  permanently 
distorted  if  wound  too  tightly. 


VISIT  OUR 
BOOTH 
4-901 


Accurate 

LAB  MEASUREMENTS 

Rapid 

INSPECTION  TESTING 


•  Pr«-Mt  r«gulat«d  r«v«rM  voltages 

•  -10,  -50,  -100,  0-150  volts  at  5  ma 

•  Forward  curront  to  500  ma  at  1.0  volt 

•  Controls  intorlockod  for  routino  tosts 

•  Rovorsod  or  shorted  diode  indication 

•  Test  fixture  allows  quick  connections 

•  Provision  for  accessory  diode  heater 


MODEL 

DM00 


MANUFACTURERS  OF  ELECTRONIC  INSTRUMENTS  AND  FRODUCTION  TEST  EQUIFMENT 


E, 

s^LC  / 

Ei 

"  «  \ 

270 
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PANELYTE 

THE  STRUCTURAL  PLASTIC 


.  See  *  1 

)  ti«e»t 
,  BootteA-B'®’*] _ _ 


(For  Yoors  a  Standard  for  Radio  and  TV) 


Offers  You  FULL  RANGE  of  Finest  Quality  Laminates 

Tliifi  range  of  Industrial  Laminates,  witli  phenolic,  melamine  and  silicone  resins,  includes  insulation  for  radio, 
TV  and  other  electronic  purposes.  Available  in  sheets,  roils,  tubes,  molded  specialties  and  fabricated  parts. 


STANDARD  GRADES  TD  GOVERNMENT  aid  INDUSTRY  SPECIFICATIONS 


n 

Lelor? 


n  c 


High  Insulation 
Resistance  Laminate 


•I 


Paper  Base  Tubing 


0tm 

'  MW  MM  1 
’  MHi  * 

,  aav  ••• 

um 

Mm 

Silicone  Fiberglas  Insulation 

PAIiaYTE  6RADE 

IIEIRA6RA0E 

- 750 - 

- X - 

550 

XX 

520 

XXX 

770 

P(XP) 

772 

PC 

774 

XXP 

776 

XXXP 

eovcRMiQrr  spec. 


ALL  ROD  AND  TUBE  TO  SPECIFICATION  MIL-P-79B. 

PANELYTE  can  be  of  lervice  anywhere  yon  have  n*e  for  Indutirial  Laminate*.  Wonid  yen 
like  a  frae  lample  of  Panelytef  Or  a  free  ropy  of  ibe  Panelyte  Indntirial  CaialogP  Or  a  viaii 
from  a  Panelyte  enaineerT  Or  all  three?  No  obligation,  of  coune. 

Jut  lot  na  know  by  tending  in  the  conpon  below,  now. 


OTHER 
PANELYTE 
PRODUCTS 


t  DECOtATIVf,  Ur  laUr-Upt, 
^  all  hariaaiilal  warli  iwrfacp*. 
wall«r«%prtNK.  etc.  ia  •Uet 
up  la  4'  I  !•'. 

^  MOLDiO  LAMINATID  PARTS 

^  —  rrfrineralar  marr  •  daar 
paurlt,  breaker  ilripr,  tpe- 
coaltj'  fualded  otemB,  breakar 
fraiMP*. 


aINJiCTION  MOIOINGS  ii. 

M,  Pi9.  ai.  rapaeilv.  Tele- 
niaaki,  rafrlAeratar 
parlr,  mdurtrial  Memr,  ete. 

RIINFORCID  PLASTICS- 

•beeU,  maided  tperiallie*. 


ST.  REGIS  PAPER  COMPANY 

230  PARK  AVENUE  o  NEW  YORK  IP,  NEW  YORK 
OAce*  in  Principnl  Cifiet 

- - 

PANELYTE  DIVISION 

ST.  REOIS  PAPER  COMPANY 

330  Pork  Avonuo,  Now  York  IP,  Now  York 

□  I’lraar  arnd  me  .ample  of  Oade _ Panelyte. 

Q  Pleaae  .end  Panelyte  Industrial  (iaialog. 

Q  Pleaae  have  a  Panelyte  engineer  rontarl  me. 

Nama  . . . .  __  _  .  .  .  _ 
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HERMETICALLY  SEALED 
TO  MIL-T-27  SPECIFICATIONS 


NYT  offers  a  wide  variety  of  transformer  types  to  meet 
military  and  civilian  specifications,  designed  and  manu¬ 
factured  by  specialists  in  transformer  devel<^ment. 

Latest  NYT  service  for  customers  is  a  complete  test 
laboratory  equipped  and  approved  for  on-tbe-spot 
MIL-T-27  testing  and  faster  approvals. 


from 

Accelerometers 

to 

Yokes 

you’ll  find  the 
conect  answer  to 
who  makes 
everything  in  the 
entire  field 
of  electronics 
including . . .  components 
equipment 
and 
materials 

in  the  . . . 

electronics 

BUYERS' 

GUIDE 

the  electronics 

BUYERS’  GUIDE 


»  NEW  YORK 

TRANSFORMER  CO.,  INC. 

alpha;  new  jersey 


“Th*  Book  that  has  all  tho  answors" 

A  McGRAW-HIU  PUBLICATION 

330  West  42nd  Street 
NEW  YORK  36,  N.  Y. 
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Shown  ore  a  few  of  the  "N''  Series 
R.F.  Connectors  mode  by  Kings.  These 
low  voltage  connectors  ore  of  con¬ 
stant  impedance  and  come  in  both 
weather-proof  and  non-weather- 
proof  types. 

Electronics  engineers  look  to  Kings 
for  Connectors.  A  valued  recognition 
which  has  been  earned  by  many  years 
of  specialized  work  in  this  field.  When 
you  call  on  Kings  you  get  the  benefit 
of  years  of  engineering,  research  and 
production  experience  and  know-how. 

You  are  invited  to  write  for  quotations 
and  delivery  dates  on  all  standard 
and  special  connectors. 


C<XtlNC 


IN  CANADA:  ATLAS  RADIO  CORP..  LTD.,  TORONTO 


f 
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Cement'Applying  ShortcutH  Boost  Speaker  Production 


A  CEMENT  applicator  operating 
much  like  a  washing-machine 
wringer  applies  cement  uniformly 
to  one  aide  of  the  loudspeaker  cone 
gasket  in  about  a  second  in  the 
Cincinnati  plant  of  Crosley  Divi¬ 
sion,  Avco  Mfg.  Corp.  The  cement- 
applying  roll  turns  in  a  pan  of 
Arabol  adhesive  34A. 

Drive  power  for  the  roll  is  taken 
from  the  moving-conveyor  belt  on 
the  loudspeaker  assembly  line,  by 
means  of  a  flat  pulley  that  is 
mounted  on  the  shaft  of  the  roll 
and  is  in  contact  with  the  belt. 
The  gasket  rings  are  preheated  in 
batches  under  an  infrared  lamp  to 
make  them  pliable  before  they  are 
put  through  the  applicator,  because 


previous  inpregnation  with  varnish 
makes  them  too  stiff  for  the  cement¬ 
ing  operation. 

An  entirely  different  type  of  fix¬ 
ture  is  equally  fast  and  efficient  in 
applying  thermosetting  cement  to 
the  speaker  basket  prior  to  assem¬ 
bly  of  the  voice  coil-cone  unit.  The 
cement  is  applied  in  two  operations, 
using  one  fixture  for  the  spider 
cement  and  the  other  for  the  cement 
going  into  position  for  the  outer 
rim  of  the  diaphragm.  Each  fixture 
has  cleats  for  positioning  the 
speaker  frame  face-down  over  the 
cement  pot.  Each  has  a  cement- 
applying  ring  that  normally  sets 
down  in  the  pot.  When  the  speaker 
frame  is  in  position,  the  operator 


Opnrator  damonatralM  us*  ol  Itxturn  lor 
applylnq  tlnq  oi  rod  thomoMttlnq 
comont  to  apoakor  iramo  lor  onchorlnq 
apldor.  Whon  aho  roloaaoa  lovor  In  rlqht 
bond,  tho  rlnq  ond  Ita  atrop  Iron  aldo 
aupporta  will  drop  down  Into  Ibo  pot  to 
pick  up  comont  lor  tho  noxt  apoakor 

moves  a  lever  that  brings  the  ring 
up  out  of  the  pot  into  contact  with 
the  speaker  frame,  thus  applying 
cement  to  the  required  frame  area. 

When  both  rings  of  cement  have 
been  applied,  the  voice  coil-cone 
as-sembly  is  placed  in  position.  The 
cement  is  set  afterward  in  an  oven 
through  which  the  conveyor  runs. 

Cement  is  quickly  applied  to  a 
speaker  dust  cover  with  a  castel¬ 
lated  metal  tube.  This  tube  is  in- 


Wrlnfor-lypn  connl  applicator  drivon  by  Mcdoa  from  dihomhly-llno  bolt 
doolqnod  by  CroMoy  lor  applylnq  cnnMat  to  apookor  qoakota 
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SOLDER  COMPANY 

4204  WRIGHTWOOO  AVENUE,  CHICAGO  39,  ILLINOIS 
NEWARK  S.  NEW  JERSEY  •  BRANTFORD,  CANADA 


"Maverick”  usually  spells  trouble, 
on  the  production  line  as  well  as  out  on  the 
range.  Being  an  unknown  quantity  or  a 
"Johnny-come-lately,”  it  leaves  room  for  genuine 
doubt  both  as  to  performance  and  quality. 
And  that’s  the  reason  so  many  experienced  buyers 
—  production  experts  to  supervisors— insist 
on  Kester . . .  the  one  "brand”  that  is  synonymous 
with  the  best  solder  and  solder  products. 


Next  tim«,  diooM  on*  of  ffioM  famous  soldar  products:  "44"  Kusin, 
"Kosin-fivo"  and  flastk  Kosio  —  all  mado  only  by  KESTER 
. . .  Koy  Homo  in  flun-Coro  Sotdor  for  Mom  Than  50  Yoors. 


KESTER 
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Applylaq  booMhold  c«m«nl  lo  toUri- 
■loa  Iraaaionnar  with  oUcr 


8erted  in  the  cement  dispenser, 
dabbed  on  a  sheet  of  paper  on  the 
bench  to  remove  surplus  cement, 
then  twisted  lightly  over  the  dust 
cap  to  apply  cement  neatly  around 
its  circumference. 

When  spots  of  cement  are  to  be 
applied  quickly,  such  as  for  ce¬ 
menting  sponge  rubber  pieces  to 
a  television  transformer  assembly, 
the  model  966D  Plews  oiler  proved 
highly  satisfactory  as  an  appli¬ 
cator.  A  variety  of  cements  can  be 
used,  including  household  cement. 

Lubricant  for  Powdered 
Iron  Cores 

Insertion  of  powdered  iron  cores 
in  i-f  traps  and  similar  components 
is  speeded  up  in  DuMont’s  plants  by 
using  talcum  powder  as  a  lubricant. 
The  cores  are  dusted  with  the  tal¬ 
cum  before  insertion  in  the  forms. 
An  air  gun  with  a  screwdriver  bit 
is  then  used  to  turn  them  in  at  high 
speed  to  approximately  the  final 
position. 

Printed  Resistor 
Production  Tricks 

Four  methods  of  increasing  the 
overall  yield  of  printed  resistors  are 
are  suggested  in  National  Bureau 
of  Standards  Report  NAer  00686, 
“Printed  Circuits”. 

(1)  Inks  should  be  formulated 
and  the  screens  or  other  printing 
means  designed  in  such  a  way  that 
when  the  resistor  goes  off  tolerance, 
it  is  always  low  in  value.  The  re¬ 
sistance  value  can  then  be  raised  as 
needed  by  abrasive  means  to  make 
an  entire  assembly  come  within  tol¬ 
erances. 

(2)  Where  the  nature  of  the 
composition  of  the  resistor  and  its 
cure  permits,  more  resistance  ink 


may  be  added  by  hand  to  reduce  the 
value  of  the  resistor. 

(3)  Circuitry  may  be  designed 
so  that,  for  example,  only  a  ratio 
between  the  values  of  two  resistors 
is  important.  Here  variations  in 
the  resistance  ink  or  in  processing 
techniques  would  make  both  resis¬ 
tors  high  or  both  low  but  in  most 


Combining  a  modular  arrangement 
of  desks  with  four-foot-high  bar¬ 
riers  has  minimized  unnecessary 
distractions  in  one  electronic  engi¬ 
neering  section  at  Convair’s  San 
Diego  plant  while  still  allowing  for 
easy  conference  among  engineers 
working  on  a  single  large  electronic 
project.  The  arrangement  gave  a 
space  saving  of  about  10  percent 
over  that  required  for  desks  with¬ 
out  barriers. 


cases  keep  the  ratio  within  toler¬ 
ance  limits. 

(4)  Circuitry  may  be  so  engi¬ 
neered  that  only  one  or  at  the  most 
two  out  of  each  five  or  six  resistors 
per  stage  need  be  held  to  close  toler¬ 
ances.  This  increases  the  overall 
yield  of  completed  stages  or  sec¬ 
tions. 


Each  7x10  foot  module  has  room 
for  two  desks,  a  lock-equipped  filing 
cabinet  for  classified  drawings,  and 
a  visitor’s  chair.  The  desks  are  posi¬ 
tioned  at  opposite  walls  and  are 
staggered  so  that  each  occupant  has 
the  full  between-desk  area  as  push- 
back  space  for  his  chair. 

The  barriers  have  a  one-foot 
space  off  the  fioor  to  give  better  cir¬ 
culation  of  air.  This  also  permits 
running  telephone  and  power  lines 


1 


Stagg«r*d  arraog*m«nt  of  doskt  within  a  modulo.  Shorod  telopbono.  on  oholi 
botwoon  dooks,  con  also  bo  usod  by  onginoors  on  oAor  sldo  of  bonrior 


Portion  of  Qoctronics  and  MlssUo  soctlon,  showing  modular  arrongomont  of  dosks 
for  onginoors.  Filing  coblnots  contoln  clossiflod  dolo.  honco  mtut  horo  OPEN 
signs  whon  unlockod 


Modules  for  Engineers  Give  Privacy  Without  Isolation 
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ANOTHER  PERFORMANCE  REPORT  FROM  CONDENSER  PRODUCTS  COMPANY 


We  had  a  high  voltage— high 
power  RF  capacitor  problem 


problem  wm  to  find  a  1000  minf.  capacitor 
rated  25,000 Vat  12  amperes  from  500  to  1700 kilo¬ 
cycles.  It  had  to  cost  less  than  a  mica  capacitor, 
occupy  less  chassis  space  and  less  total  volume  — 
without  loss  of  efficiency  or  reliability. 


‘f  consulted  *CP*  and  told  them 
what  I  needed,, • 


**  Using  design  factors  similar  to  ‘CPs*  standard 
Plasticon  Classmike  (plastic  film,  glass  tube) 
capacitors  rated  up  to  3500  V,  a  1000  mmf.  25  KV 
Classmike  was  constructed.  Tests  under  full  power 
showed  a  Q  of  3000  at  1  megacycle.  The  tempera¬ 
ture  rise  was  15*C  at  12  amps,  at  500  Kc.  This 
Plasticon  Classmike,  LSC 102-25,  was  substituted 
for  a  mica  capacitor  in  a  Commercial  Broadcast 
Transmitter.  Its  cost  was  approximately  40%  of 
the  cost  of  the  mica  capacitor.  The  base  dimension 
of  the  mica  capacitor  was  5*  x  6)4";  the  height, 
5%-.  The  LSC  102-25  is  1%"  OD  x  8”  long. 

**A  year  and  a  half  later,  our  LSG 102-25' a  are 
atill  in  operation." 


44Cp^’  ig  now  filling  orders  for  high  voltage,  high 
power  LSGs  in  the  following  ranges:  5,000V,  7,000V,  10,- 
OOOV,  14,000V,  17,000V,  20,000V,  and  30,000V.  Sixes  range 
from  to  IH*  OD  and  from  1*  to  8"  in  length.  “CPa” 
Plasticon  Classmike  LSGs  are  more  compact,  easier  to  mount, 
and  less  expensive. 


9  Your  engtnaertiig  problem  will  receive 
the  immediate  attention  of  our  design  and 
specification  engineers. 


rodu0*tH  €Jompany 


ondenner 


DIvltion  of  Nsw  Hovsn  Ctsck  4  Welch  Coiepany 


Maiui/eciurers  of:  Classmike  Capacitors  *  Plasticon  Capacitors  *  Hi  Volt  Power  Supplies  ■  Pulse  Forming  Network 


Send  tor  catalogue  on: 

□  Glassmikes  □  HiVolt  Power  Supplies 

□  Plasticons  Q  Pulse  Forming  Networks 
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PRODUCTION  TECHNIQUES 


THERMISTORS 


ANALYSIS  CELLS 


1  tiny 
beads 

rs  o  1  V  e 
problems 
in  Measure 
mentandCkin- 
trol  of  thermal, 

^  electronic  and 
physical  energyl 

V  K  C  O  Thermistors 
are  made  in  the  forms  of 
Beads,  Rods,  Discs,  and 
Washers  —  Stocked  in  a 
wide  range  of  specific  resist¬ 
ance  values  —  or  can  be  pro¬ 
duced  in  quantity  to  your 
exacting  specifications. 

Distinguished  from  other  sensing 
elements  by  extreme  variations  of 
electrical  resistance  with  relatively 
minute  thermal  changes — approved 
and  accepted  by  Government 
Agencies. 

Victory’s  staff  of  engineers  and  physi¬ 
cists  are  ready  to  recommend  the  proper 
VECO  Thermistor  for  •  vacuum  mano¬ 
metry  *  oscillator  stabilization  •  temper¬ 
ature  mesisurement  *  flow  measurement 
*  temperature  compensation  •  surge 
protection  *  radar  power  measurement  * 
volume  limiting  •  gas  analysis  •  tempera¬ 
ture  control  •  time  delay  *  voltage  regula¬ 
tion,  as  well  as  for  any  other  new  or  unusual 
measurement  or  control  applicatioa  Write 
today! 


W  Visit  Victory  at  tha  IRE  Show 
March  23-26 


Grand  Cantral  Palaca,  Naw  York 


A  raquast  on  businass 
stationary  will  bring  tha 

VECO  DATA  BOOK 

Thermistora 
Analysia  Celts 
Combustion  Analyzers 
Variators 


Arranqament  oi  aisles  batwaan  modules 

along  the  bottom  of  the  barrier 
through  ordinary  messenger  loops, 
facilitating  janitor  cleaning  work. 
The  four-foot  height  is  sufficient 
to  block  the  view  of  an  engineer 
while  he  is  bent  over  his  desk,  but 
is  low  enough  so  that  he  can 
see  into  ajoining  cubicals  if  he 
straightens  up  in  his  chair.  He  can 
thus  easily  determine  whether  an 
engineer  a  few  modules  away  is 
available  for  a  quick  conference  or 
coffee.  Although  men  vary  in 
height,  all  are  about  the  same  eye 
level  when  seated. 

The  modular  arrangement  was 
devised  by  V.  E.  Thomson,  a  super¬ 
visor  in  the  Guided  Missile  Divi¬ 
sion.  Cost  of  the  system  of  barriers 
was  $5,400  installed,  or  about  $35 
per  person  for  the  154  engineers 
accommodated.  No  special  construc¬ 
tion  or  remodeling  was  necessary. 


Capacitance  Bridge  for 
Subminiature  Tubes 

Accurate  measurement  of  inter¬ 
electrode  capacitance  of  subminia¬ 
ture  tubes  is  expedited  through  use 
of  a  special  Sylvania-designed  ca¬ 
pacitance  test  adapter.  Holes  for 
the  eight  long,  flexible  leads  of  tubes 
such  as  the  type  5896  duo-diode  are 
sufficiently  large  to  permit  easy  in¬ 
sertion.  The  outside  of  the  adapter 
is  then  turned  to  the  left,  to  push 
contact  pins  inward  in  such  a  way 
that  they  make  good  contact  with 
the  leads  without  appreciably  in- 
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ing  for  electrical  insulation.  It  pays 
off  by  preventing  insulation  break¬ 
downs,  avoiding  costly  rejects.  Its  per¬ 
manent  flexibility  prolongs  product  life. 

Whether  you’re  concerned  with  exces¬ 
sive  current  loads,  vibration,  extremes 
in  temperatures,  flexibility,  fungus  re¬ 
sistance,  or  what  ...  let  us  help  you. 
Send  facts  on  your  requiremcnits,  volt¬ 
ages  and  temperatures  encountered. 
We’ll  make  our  recommendations  and 
send  you  production  testing  samples. 

Address  Dept.  E-3 

Bentley,  Harris  Manufacturing  Co. 
Conshohcxken,  Pa. 


A  reject  rate  of  three  to  seven  motors 
a  day  was  cutting  the  profits  of  a  motor 
manufacturer.  Tbe  varnished  tubing  in¬ 
sulation  on  the  motor  leads  cracked 
when  tapped  into  position.  Taken  off 
the  assembly  line  —  devarnished,  re¬ 
insulated,  reassembled  and  revarnished 
—  each  motor  reject  meant  a  $50  loss. 

Then  the  manufacturer  changed  to  BH 
"649”  ...  a  braided,  Fiberglas,  vinyl 
coated  electrical  insulation.  It  cost  ap¬ 
proximately  Ic  for  each  2-inch  length 
of  BH  "649”  —  and  stopped  the  reject 
troubles ! 

More  and  more  manufacturers  are  turn¬ 
ing  to  BH  Fiberglas  Tubing  and  Sleev¬ 


'BH  Non-Prutint  Plberilu  SIWTln(i  ir«  Bid*  br  ui  nrliHlr*  Bwitin,  HmrrU  prorMi  (U.  S.  Pat.  No.  3393530).  ‘‘Flborflai’’  If  Roc.  TM  of  Owoiif  Cornlni  Plhoriitt  CotB. 


Want  nort  iiifariMtioii?  Um  pott  cord  on  hut  pag«. 
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the  annual 

electronics 


A  COATING  FOR  EVERY  APPLICATION 

A  partial  lUt  of  INSL-X  product  groupinps  if  givon  bolowt  litorature 
and  famplof  gladly  furnishod  on  roquost. 

FUNGICIDAL  COATINGS  that  prevent  moisture  inhltration  and  effec¬ 
tively  inhibit  organic  attack.  All  of  the  coatings  arc  easy  to  apply,  non 
corrosive,  biologically  effective,  and  non  toxic  to  humans.  INSL-X 
fungicidal  coatings  meet  rigid  Government  specifications. 

AlC  RUISTING  COATINGS  that  in  addition  to  arc  resistance,  possess 
very  high  dielectric  strength,  water  resistance,  and  the  ability  to  with¬ 
stand  high  intermittent  temperature  up  to  400“  F.  or  prolonged  tem¬ 
perature  up  to  300“  F. 

COIL  COATINGS  that  are  rapid  drying,  have  high  dielectric  strength  and 
are  chemically  neutral  to  fine  wire.  They  are  thermally  stable,  and 
suitable  for  long  Jived  applications.  Outstanding  anti-corona  properties 
are  highly  desirable  for  TELEVISION  INSULATION. 

TOOL  INSULATION.  A  tough,  high  dielectric  acid  resisting,  waterproof¬ 
ing  compound  designed  for  the  insulating  of  tools.  It  may  be  reinforced 
and  built  up  to  practically  any  dielectric  and  mechanical  strength  by 
the  use  of  glass,  asbestos  or  fabric  sleeving  or  tape.  This  method  pro¬ 
vides  a  foundation  capable  of  withstanding  severe  impact  and  abrasion. 

INSULATING  VARNISHES.  A  series  of  air  drying  and  baking  materials 
designed  for  various  applications. 

- INSL-X  AGENTS - 


NIW  YORK 
R.  R.  Tawtor 
141  iiiariis  nlahway 
R«ckvin«  Centra,  N.  Y. 


Rahart  R.  KannaSy 

IRl  Mayflawar  Driva 
Racfcaatar  It,  N.  Y. 

I.  H.  Allan 
114  Channnaa  St. 
Rlnglianitan,  Haw  Yarfc 


OKLAHOMA 
C.  R.  Antarran 
711  OH  Ci^nl  RMfl. 
Ynlca  1,  Okloliania 


CONNICTICUT 
R.  I.  Rawall 
Rax  7t7 


RtNNSYLVANIA 
Cliat.  A.  Inflart 
ISIS  Grandin  Ava. 
Rltttbarfh  IS,  Pann. 

MICHIGAN 
H.  C.  Swaat  Ca. 
llOtS  Waadbina  Ava. 
DatraH  It,  Micb. 

ILLINOIS 
R.  A.  Stamm 
21  Imt  Van  taran  St. 
Chicose,  III. 


OHIO 

Jahn  O.  Oltan  Ca. 

14SS  Watarbury  Rd 
Clavalond  7,  Ohio 

MASSACHUSITTS 
HalHday-Hothoway  Sola*  Ca. 
231  Main  Straat 
Combridga  42,  Mou. 

TIXAS 
H.  W.  Zacb 
P.  O.  Rax  11*1 
Aartln,  Taxo* 

J.  E.  Ragan 
102  Thamof  Rldg 
Dolloa  I,  Taxoi 


THE  INSL-X  COMPANY  •  INC. 


W  A  T i  R  STREET 


OSSINING 


•  NEW.  YORK 


U 


is  the  electronic  engineer’s 

BREADBOARD 
WHO’S  WHO 

for 

quick,  accurate 
answers  to  any 
questions  about 

COMPONENTS 

EQUIPMENT 

MATERIALS 

used  in  electronics 

a 

in  tAe 

it  in... 

M  electronics 

BUYERS’  GUIDE 

“The  Book  that  has  all  the  answers” 

A  McGRAW-HIlL  PUBLICATION 

330  West  42nd  Street 
NEW  YORK  36,  N.  Y. 


Wont  mart  InforaMtioa?  U*t  post  card  on  la*t  pog«. 
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New  X'Bend 
Test  Equipment 

ADDITIONAL  INSTRUMENTS 
ADDED  TO  MICROLINE* 


MODEL 

INSTRUM  ENT 

167  A.  486A 

Adapter 

377 

Adiustable  Short 

OTHER  X-BAND 

173,  174,  183 

152A,  134A 

Attenuator 

MICROLINE 

184 

Barretter  Mount 

INSTRUMENTS 

170,  171 

Waveguide  Bends 

360A 

Detecting  Section 

234,  235,  236 

Directional  Coupler 

126,  273 

Frequency  Meter 

145 

Impedance  Meter 

379 

Mixer 

165  A,  166A 

Waveguide  Tee 

406 

Magic  Tee 

150,  246 

Termination 

146,  178 

Transformer 

BfROseopi  comitr 


Mod*!  SI  AC  MfavacifM*  Tkarailstor 


This  instrument  is  used  in  conjunction 
with  accessory  equipment  to  measure  and 
monitor  microwave  power  at  average 
power  levels  as  low  as  10  microwatts.  It  is 
particularly  useful  in  the  measurement  of 
pulsed  power.  This  thermistor  mount  is 
recommended  for  use  with  the  Microline 
Model  I23B  Wattmeter  Bridge. 


Frequency  Range 
Maximum  VSWR 
Operating  Resistance 
Maximum  Power 
Rating 

Waveguide  Size 


8.5  — 9.6  kmc. 

1.5 

135  ohms 
10  mw. 

RG-52  Utr  X  14") 


498  Adiu»tmhl»  Tmrmimmtiti 

This  instrument  is  specially  adapted  for 
use  in  precise  microwave  measurements 
where  the  quality  of  excellent  impedance 
matching  over  a  broad  band  is  essential. 
The  design  of  Model  495  provides  for 
independent  control  of  phase  and  ampli¬ 
tude  of  the  reflection  coefficient  of  the 
load.  It  is  particularly  useful  in  applica¬ 
tions  requiring  a  termination  of  minimum 
power  reflection,  a  movable  termination 
where  the  reflection  from  the  termination 
can  cause  error  in  measurements,  or  as 
a  means  of  matching  low  standing  wave 
ratios  to  obtain  the  smallest  possible 
reflections. 


Frequency  Range 
VSWR  Range 
Phase  Variation 
Waveguide  Size 
Power  Rating 


8.1 -12.4  kmc. 

1.005-1.15 

360* 

RG-52/U(rx34") 

5w. 


Our  nearest  district  office  will  be  glad  to 
supply  complete  information  upon  request. 


VISIT  THE  SPEnnv  exhibit  at  The  Radio 
l.nfiineering  Show,  Grand  Central  Palat  e. 
March  23-26. 


GREAT  NECK.  NEW  YORK  •  LOSANQELES  •  SAN  FRANCISCO  •  SEATTLE  •  CLEVELAND  •  NEWORLEANS  •  BROOKLYN 
IN  CANADA  •  SPERRY  GYROSCOPE  COMPANY  OF  CANADA,  LIMITED.  MONTREAL,  QUEBEC 
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Wont  more  informolion?  Use  post  cord  on  last  poge. 


2t1 


Wont  more  information?  Use  post  cord  on  lost  pogc. 
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I  PRODUCTION  TECHNIQUES  (continued) 


PRECISION 

•  RF  STEP 

ATTENUATORS 


VHF  MODEL  ATI  20V  to  500  MC 
UHF  MODEL  ATI  20  U  to  1000  MC 

Attenuation  Values  supplied  to  your  specifications: 

Up  to  20  DB  per  step  Up  to  1 20  DB  total  Up  to  10 
Steps  (1 1  positionsi 

•  Frequency  range— 0-500  MC 

Attenuation  accuracy— .3  DB  per  step 
VSWR-Less  than  1.1  to  500  MC 

^  Input  and  Output  impedance  Optional  at  50  or  75  OHMS 
(Unbalanced) 

A  Power  Capacity— 100  MW 

Supplied  with  BNC  Jacks  or  matched  cable  terminations 
Available  with  crystal  diode  voltmeter  mount  for 
w  monitoring  input  levels  at  .1  to  2.0  volts 

Dimensions:  diameter— 1  Vs''  depth 

#  Weight:  10  ounces 

Suitable  for  Standard  Signal  Generators,  Precision  Microvolters 
^  and  many  specialized  test  equipment  applicertons. 


K**"  '  ^  'iv«  for  uM  uaoreo  oriv*  output 

>ul  coblu.  cennuctor  occusitblu 

through  front  ponul. 

Fefoifed  p»rformanc«  data  depending  on 
itions  values  desired. 

Visit  TRAD  at  Booth  4-419 

TELEVISION  CORPORATION 

I001  FIRST  AVENUE  ASBURY  PARK,  N.  J. 


Caored  driv*  output 
connector  occusitblu 
through  front  ponul. 


Tube  is  plugged  into  holes  in  center  of 
adapter  on  lop  oi  bridge,  and  metal 
shield  Is  pushed  oeer  tube  as  shown, 
lor  sampling  Inspection  check  oi  inter- 
electrode  capacitance.  Chart  behind 
adapter  gives  opproximate  values  and 
bridge  connections 

creasing  the  capacitance  between 
leads.  The  adapter  also  maintains 
complete  shielding  of  each  lead  from 
all  other  leads. 

In  one  typical  measurement,  pins 
2,  3,  4,  6  and  7  are  grounded  and 
the  Sylvan  ia  type  125  capacitance 
bridge  is  connected  to  pins  1  and  5 
by  means  of  coaxial  cable.  A  typical 
reading  for  this  setup  is  0.012  ix(i.f. 


Ageing  Rark  for 
Bathtub  CapaoitorN 

Rubber  tubing  provides  spring 
pressure  against  the  bottoms  of 
metal-enca.sed  paper  capacitors  for 
forcing  their  terminals  against  foil- 


Msthod  of  loading  agoing  rack 


of  hundre^rof  economical,  standard  com- 
ponepts'to  provide  a  fast  solution  to 
iMiusual  circuit  requirements  at  a  practical 
cost  For  full  information  on  the  complete 
E-I  line  ask  for  the  E-I  File  Folder  includ¬ 
ing  new  Bulletin  960. 


OF  T 


I  SEE  THE  RESULT 
YEARS  OF 


Engineering  Leadership 


IN  PRECISION 


HERMETICALLY  SEALED  TERMINALS 

Hundreds  of  standard  types  — 
MULTIPLE  HEAt)ERS,  VCTAL  PLUG-INS,  TERMINALS,  COLOR 
CODED  TERMINALS,  END  SEALS— for  every  electronic  and  elec¬ 
trical  application. 

OUc  iHC/ItotiOH.!  A  warm  welcome  awaits  you 
ot  BOOTH  2-314,  I.R.E.  SHOW  and  SUITE  1010,  ROGER  SMITH 


HOTEL  (Just  across  from  Grand  Central  Palace)  BE  SURE  TO 


VISIT  BOTH  E-I  HEADQUARTERS  I 

TEN  YEARS  of  specialization  in  the 
manufacture  of  hermetically  sealed  ter¬ 
minals,  including  the  solution  of  some  of 
the  most  difficult  of  terminal  sealing  prob;^^^^ 
lems,  is  one  part  of  the  record  of^"E-I 
engineers.  The  other  is  the  development 


^CIJECTRICAL  INDUSTRIES 

OfVISION  OF  AMFMFX  flECTSONIC  COSF. 

V  44  SUMMER  AVENUE,  NEWARK  4,  NEW  JERSEY 


£-1  .  .  .  /our  Htadquartert  for  HormoticalIjr-StaUd  Multiplw  Hoadors, 

Octal  Plug-Ins,  Torminals,  Color  Coded  Torminals,  End  Soalt,  etc. 


ccelerometers 


the  electronics 

BUYERS’  GUIDE 


in  the  . . . 

electronics 

BUYERS’ 

GUIDE 


“Th*  Book  that  has  oil  tho  onswors” 

A  McGRAW-HIU  PUSIICATION 

330  West  42nd  Street 
NEW  YORK  36,  N.  Y. 


you’ll  find  the 
correct  answer  to 
who  makes 
everything  in  the 
entire  field 
of  electronics 
including . . .  components 
equipment 
and 
materials 


Want  marc  informotienr  Use  post  cord  on  lost  poye. 
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VERSATILITY 


Plus... 


Induction  Motors  Corp. 

WHIN  YOU  NEED  A  SUB-FKACTIONAi  HORSEPOWER 

MOTOR,  PAN  or  BLOWER 


OUR  NIWIST  TYRl... 

Thii  60  cycle  tingle  phase  blower  wot  custom  built  to  oxacting 
Navy  tpocifleations.  It  It  drivon  by  a  tolf-coolod  motor  for  high 
ambient  tomporaturo  operation,  and  is  otpocially  impregnated  for 
humid  atmosphere.  This  com* 
poet  model  is  designed  for  such 
applications  as  cooling  tront- 

mitting  tubes,  cabinets,  chassis,  _  loo .  .  —  ^ - 

amplifier  assemblies,  and  a  l|  „ _ _ 

wide  voriety  of  electronic  E&  \ 

Vm  -AO - ‘ - * - 1— - ^ 

controls.  || 

-YOUR  RIQUIRIMENTS  ”|  "‘TT1  11  ^ 

If  you  need  synchronous  type  "•  *»  m  rt  wo  i»»  no  in 

or  induction  typo,  motors,  iMr  ^ 

mokes  them.  t- 

LIGHTER -MORE  EFFICIENT- COOLER  for  LONGER  LIFE  under  % 
extreme  temperatures. 

RANGEi  1/1000hp.  to  1/10hp.  60  cycle,  400  cycle  variable  frequency 


SIND  US  YOUR  RROBLIM 

We  ore  leoding  specialists  in  the  design  end  production  of  ectuoters, 
goer  motors  end  torque  motors  for  epplication  in  eutemotic  devices, 
oioctrenic  controls,  rodor  equipment,  timing  devices,  lire  centrers,  sine 
wove  oltemators,  aircraft  cemerot,  etc. 


INDUCTION  MOTORS  CORP. 

3Ttb  AVENWI  •  WOODSIDI  77,  H. 


HIPERSIL  CORE 

cuts  air-borne  transformer  size  and  weight 


Transformer  weight  reduced  25%,  size  cut  20%  in  a 
single  unit  of  air-borne  elecuonic  equipment.  This  is 
the  mark  set  by  a  new  lightweight  Hipersil*®  Core 
designed  by  Westinghouse  for  the  Navy  Bureau 
of  Aeronautics. 

Adapuble  to  commercial  as  well  as  military  use, 
the  new  core  makes  possible  more  powerful  equip¬ 
ment  within  the  size  and  weight  limitations  of  previous 
models.  A  special  silicon  steel,  rolled  to  a  new  4-mil 
thinness,  with  grain  structure  super-oriented  by  a 
refinement  of  the  Hipersil  process,  achieves  the  size 
and  weight  reductions. 

Hipersil  Cores  cut  size  and  weight  in  all  types  of 
electrical  and  electronic  transformers.  They  combine 
highest  permeability  with  lowest  losses  in  a  wide 


range  of  sizes  (l  through  5  and  12  mils).  Two-piece 
assembly  simplifies  transformer  manufacturing,  cuts 
fabricating  costs.  Greater  flux-carrying  capacity,  in¬ 
creased  mechanical  strength  help  to  make  them  the 
best  core  on  the  market.  For  specific  information  on 
how  to  apply  Hipersil  Cores  to  your  product,  write 
Westinghouse  Electric  Corporation,  P.  O.  Box  868, 
Pittsburgh  30,  Pennsylvania.  j-7063a 
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PRODUCTION  TECHNIQUfS 


(continued) 


WIDE  SERVICE 
TEMPERATURE 
RANGE 


CHEMICALLY  INERT 


LOW  POWER 
FACTOR 


STABLE  DIELECTRIC 
CONSTANT 


TOUGHNESS  AT 
LOW  TEMPERATURE 


covered  wood  rods  that  serve  as 
electrodes  for  a  simple  but  effective 
ageing  rack  devised  by  production 
engineers  at  Pyramid  Electric  Co. 
Loosening  four  wing  nuts  permits 
raising  the  electrode  bars  so  the 
units  can  be  inserted  one  by  one. 
When  the  rack  is  fully  loaded,  the 
nuts  are  tightened  to  get  good  con¬ 
tact  pressure,  and  clip  connections 
are  made  to  projecting  foil  on  each 
electrode  for  applying  the  desired 
ageing  voltage. 


available  for  economical  fabrication 


Extruded  .187"  dia.  to  2.0"  dia. 
Tolerance  +.002" — .000"  up  to  1"  dia, 
Molded  2.25"  dia.  to  4.0"  dia. 
Beading  .030"  to  .187"  dia. 


Construction  of  Magnetic 
Sheet-Steel  Separator 

Special  permanent  magnets  for  as¬ 
sembly  into  a  separator  that  will 
make  top  sheets  of  steel  lift  them¬ 
selves  are  now  available  from 
Carboloy,  Department  of  General 
Electric  Co.,  Detroit.  The  separator 
prevents  the  feeding  of  doubles  to 
a  punch  press,  speeds  feeding  of 
the  press  by  making  the  top  sheet 
readily  available,  and  minimizes 
cutting  of  fingers  while  grabbing  a 
sheet. 

A  powerful  U-shaped  magnet 
positioned  as  in  Fig.  1  is  in  contact 
with  the  edges  of  the  stack  of 


Extruded  .50"  to  2.0"  O.D. 

3/16"  to  1.0"  I.D.  min.  waU  ’/•" 

Mdded  l’/4"  to  8"  O.D.  at  ’/a"  intervals 
'  WaU  thickness  V9”-2V4" 


Strip  thickness  .002"  to  .060" 

Slab  thickness  V»”  to  V/i" 

Special  extruded  shapes  to  customer  specifications 


Outstanding  properties  of  TEFLON 


Resists  aU  known  acids,  alkalies  and  com¬ 
mercial  solvents  over  the  service  temperature 
range. 


CLAMP- 

SEPARATOR 

magnet- 


Water  will  not  wet  the  surface. 


.05%  p.f.  constant  over  entire  frequency 
spectrum. 


operating  principle 

f  PIPE  TAP-t-jifi 


mounting 


2.0  unchanged  over  entire  spectrum. 


/MAGNET 


Izod  impact  strength  — 70°F  2  ft.  lbs. /in, 


separator  dimensions 


otto  available  to  your  specifiemions 
MACHINED  PARTS  •  MOLDED  PARTS 


nylon 

teflon 


method  of  moving 
clamp  down 


USE  OF  Two  separa¬ 
tors  for  wide  sheets 


Writ*  for  tvchnical  data  and  prices  on  Polypenco  Teflon  and  Nylon 
The  POLYMER  CORPORATION  of  Pennsylvania  •  Reading,  Penna. 

Cenedlen  Bepreseetetlve:  C>H  KeelBeeriiiK  Compeny,  Montreel,  Toronto,  Canadn 


Construction  details  and  suggested  meth¬ 
ods  of  using  special  Alnico  permcment 
magnets  as  sheet-steel  separators 


^96 


West  mors  latermotiea?  Um  pest  cerd  on  lest  pegs. 


Aiareh,  J953  —  ELECTRONICS 


isformers 


A  precision  •!•€*' 
tronic  m«9ohinin«tMr 
which  ior  y^con  has 
giTsn  satislactory 
senrics  in  hundrsds 
oi  loborotoiiss  ond 
on  prodjj^teo  Hnss. 


•  EASY  TO  READ 

Direct  reading  on 
a  4"  seal*. 

Prot*ct«d  agednst 
\  OTwioad. 


•  RAPID  A  SAFE  TO  USE  •  ACCURATE 

TmI  Toltag*  r«aioT*d  Irem  Within  3%  up  to  100.000 

torminaia  and  capocitiTo  com*  mogohms.  5%  from 

pononta  diachargod  to  ground  100.000  to  2.000.000 

in  aU  poaitiona  ol  multipUor  mogohma. 
awitch.  i 

SPECIFICATIONS  J 

Roago:  1  mogohm  to  2.0004)00  mogohma  in  aix  oTorl<ippfaig  rangoa 

aoloctod  by  a  multiplior  awitdi.  H 

Voltagaa  oo  Uakaowa:  Tho  voltogo  cq>pliod  to  tho  unknown 

torminaia  ia  500  Tolta  d-c  and  ia  indopondont  (loaa  dian  1%) 

of  tho  Toluo  oi  tho  unknown. 

Stohilify:  Lino  Toltogo  oaikrtiona  Irom  1M>12S  oollo  wiB 
loaa  than  2%  Toriation  in  tho  motor  roading. 

^  \  Fowop  Supply:  10S*i25  Tolta  A.C. 

>  Sft-OO  cycloa  30  watta. 


poundfit 


LITY-  DEPENDABILITY  •  ACCURAl 


Sub-miniature 
hermetically  sealed 
Toroi^ol  lnductor> 


Freedstal  Treatmicnt 


Miniature  Inductors 


Pulse  Modulotors 


the  annual 

electronics 


^  TOWER  LIGHTING  KITS 

said  the  General  Manager, 

'Can’t  grow  hair,  but... 


engineers 


''Nice  looking  hair  you’re  pulling  neer.  "That’s  a  whoozit.  It  takes 
out,’’  said  the  G.  M.  of  Station  5  whoozits  to  light  our  tower— 
XYZ,  "but  when  do  we  get  light-  about  $4  worth  of  metal.  But  there 
ing  clearance  on  the  new  tower?’’  just  aren’t  any  whoozits  right 
"See  that!’’  groaned  the  engi-  now.  No  whoozits,  no  lights.’’ 


quick,  accurate 
answers  to  any 
questions  about 


COMPONENTS 

EQUIPMENT 

MATERIALS 


*  kit.  Just  give  ’em  the  tower  specs. 

"Then  let’s  do  it  the  easy  way,’’  They’ll  ship  pronto  and  include 
counselled  the  G.M.  "Get  in  touch  every  item  to  light  our  tower— 
with  our  nearest  Hughey  &  Phil-  down  to  the  last  nut,  bolt,  and 
lips  distributor  and  order  a  com-  whoozit.  And  you’ll  save  wear 
plete,  packaged  tower  lighting  and  tear  on  your  hair.  ’’ 


used  in  electronics 


The  G.  M.  is  right— but  he  told  only  half  the  story.  Through 
years  of  experience  in  buying,  designing,  testing  and  pack¬ 
aging,  Hughey  &  Phillips  have  gained  world  leadership  in 
the  field  of  tower  lighting.  And  because  of  this  specialized 
"know-how”  H  &  P  tower  lighting  kits  cost  less  to  buy,  less 
to  install,  less  to  maintain.  Drop  us  a  line  for  the  name  of 
your  nearest  H  &  P  distributor. 


k.  electronics 

BUYERS’  GUIDE 


'The  Book  that  has  all  the  answers' 

A  McGRAW-HILL  PUBLICATION 

330  West  42nd  Street 
NEW  YORK  36,  N.  Y. 


TOWER  LIGHTING 
DIVISION 
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ASSURES 


ELECTRICAL 

CONNECTOR 


When  operating  conditions  demand  an 
electrical  connector  that  will  stand  up 
under  the  most  rugged  requirements, 
always  choose  Bendix  Scinflex  Electrical 
Connectors.  The  insert  material,  an  ex¬ 
clusive  Bendix  development,  is  one  of 
our  contributions  to  the  electrical  con¬ 
nector  industry.  The  dielectric  strength 
remains  well  above  requirements  within 
the  temperature  range  of  — 67°F  to 
+275°F.  It  makes  possible  a  design  in¬ 
creasing  resistance  to  flashover  and 
creepage.  It  withstands  maximum  con¬ 
ditions  of  current  and  voltage  without 
breakdown.  But  that  is  only  part  of  the 
story.  It*s  also  the  reason  why  they  are 
vibration-proof  and  moisture-proof.  So, 
naturally,  it  pays  to  specify  Bendix 
Scinflex  Connectors  and  get  this  extra 
protection.  Our  sales  department  will 
be  glad  to  furnish  complete  information 
on  request. 


•  Meittwr«-froof  •  Radio  Quial  •  Sinai*  Ri*c*  ln**rt«  • 
Vibration-Rroof  •  Light  WaighI  •  High  InsuloMan  R*«ittanc* 

•  High  R*»i«lanc*  to  Futii  and  Oil*  •  Funguc  R*«l*tanl  • 
Easy  Attambly  and  Ditattambly  •  F*w*r  Part*  than 
any  othar  Connactor  •  No  additional  *old*r  raquirad. 


ELECTRICAL 

CONNECTORS 


FACrORr  (RANCH  OFFICU:  11R  E.  Prartdanda  A**.,  •otbot*,  CoW.  * 
■Mg..  *S*0  Com  A«*,  DobaM  %  Mlriilga*  *  RiW^  Mdg..  17*  W 


Wont  more  intormotionF  Um  pott  cord  on  Mit  pog*. 
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PRODUCTION  TECHNIQUES 


(continued) 


num  mm.  ooiuatcni  rrm 

A  crystal  standardized  generator  either 
frequency  or  amplitude  modulated. 
Frequency  range:  13.5  to  216  mega¬ 
cycles.  Output  range  o.  I  microvolts  to 
100  millivolts.  Internal  or  external 
modulation  gives  f.m.  deviations  to  600 
kilocycles  and a.m.  depths  to  50 per  cent. 


sheets.  The  magnetic  lines  of  force 
going  through  each  sheet  from  one 
magnet  pole  to  the  other  are 
equivalent  to  magnetic  poles  in  the 
sheets  themselves.  With  the  magnet 
orientation  employed,  the  S  poles 
will  all  be  in  one  vertical  line  in  the 
sheets  opposite  the  N  pole  of  the 
magnet,  and  the  N  poles  in  the 
sheets  will  likewise  line  up 
vertically  opposite  the  S  pole  of 
the  magnet.  Since  like  poles  repel, 
the  sheets  literally  lift  themselves 
from  the  stack. 

A  single  separator  magnet  is 
.satisfactory  for  sheets  up  to  15 
inches  wide  and  0.014  inch  thick. 
The  separator  should  be  positioned 
in  the  center  of  one  side  of  the 
stock,  flush  with  the  sheets.  For 
sheets  wider  than  15  inches,  two  or 
more  separators  are  needed.  Opti¬ 
mum  number  and  .spacing  can  be 
determined  by  trial,  but  spacing 
should  not  be  less  than  two  inches. 

The  separator  magnet  mounts 
directly  onto  a  1-inch  pipe  that  can 
be  one  foot  long.  A  clamp  permits 
sliding  this  magnet  up  or  down  on 
a  vertical  pipe  support  that  can  be 
screwed  into  a  magnetic  ba.se.  With 
the  magnetic  base,  a  steel  table 
must  be  used  for  the  sheets  of  steel. 
The  magnetic  ba.se  is  powerful 
enough  to  hold  the  assembly  yet  can 
easily  be  slid  up  against  the  edge 
of  the  stack  after  adding  a  new 
supply  of  sheets. 


UNIVEMAL  IRIOflE  TFI68 

Measures  inductance  and  capacitance  at 
1,000  cycles,  resistance  at  d.c.;  direct 
reading  l  microhenry  to  100  henries, 
I  micro-microfarad  to  100  microfarads, 
and  0.1  ohms  to  10  megohms.  Q  range 
o.i  to  1.000,  tanb  0.001  to  10. 


m  DCVUTIM  METER  TF  954 

With  crystal-standardized  deviation 
ranges  of  5,  25  and  75  kilocycles,  alter¬ 
native  high-  and  lotv-level  buffered  in¬ 
lets,  visual  checking  for  optimum  tuning 
and  level,  together  with  a  separately 
buffered  audio  outlet,  this  ruggedized 
deviation  meter  is  ideal  for  carriers  in 
the  range  2.5  to  200  megacycles. 


•TARDARO  8I6HAL  6EHERAT0R  TF 167 

For  precision  receiver  measurements: 
Covers  on  an  expanded  full-vision  scale 
1 5  kilocycles  {or  less)  to  30  megacycles, 
crystal  standardized,  with  an  output 
continuously  variable  from  4  volts  to 
0.4  microvolts.  Up  to  100  per  cent. 
a.m.,with  unmeasurable f.m.,  monitored 
by  dual  rectification. 


8crew-Hol<liiig  Tweezers 
Made  from  Hacksaw  Blade 

A  DISCARDED  hacksaw  blade  can  be 
converted  into  a  pair  of  tweezers  in 
10  minutes  by  making  two  cuts  as 
shown  in  the  diagram,  then  bolting 
or  riveting  the  ends  of  the  blade 
together.  Grinding  may  be  used  in 
place  of  cutting  if  desired.  This 


We  shall  be  pleased  to  see  you  at  the 
I.R.E.  Convention  B(K)TH  1-520 


CUT  OR  GRIND  ftWAY 


VACUUM  TUBE  VOLTMETERS  •  FRECJUENCr  STANDARDS  •  OUTPUT  METERS 
WAVE  METERS  *  WAVE  ANALYSERS  •  Q  METERS  •  BEAT  fREQUENCT  OSCILLATORS 


CANADA:  CANAOUN  NARCONI  CO..  MARCONI  BUILDING.  2442  TRENTON  AVENUE.  MONTREAL 
BNOLAND:  Hatd  OWcc  MARCONI  INSTRUMENTS  LIMITED.  ST.  ALBANS.  HERTFORDSHIRE 
Ataniteine  Atenti  in  Export : 

Makcoki’s  Wnuun.-TBUOKAPH  Company  Limitco.  Marconi  Housa,  Strand  London.  W.C.a 


Method  oi  making  homemade  tweeiert 
ior  epeedlng  electrical  maintenance 
work.  The  points  can  be  filed  and  bent 
to  suit  the  needs  oi  any  |ob 
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A 


AND  ELECTRONIC  DEVELOPMENT 


YOU’LL  RECOGNIZE  THESE  SUPERIOR  RESISTORS  BY 


THEIR  BRIGHT  BLUE  VITREOUS  ENAMEL  JACKETS 


SAFE  AGAINST  HIGH  HUMIDITY  IN  TROPICAL  CLIMATES! 


...irsm 


WIRE-WOUND 


RESISTOR 


V  \  I  •  You’re  safe  when  you  “batten  down 
’x  hatches”  against  high  humidity 

^gl^^with  Sprague  Blue  Jackets!  They’re 
'  ^rugged  vitreous  enamel  power  re¬ 
sistors  that  can  take  abuse  . . .  that  eliminate 
electrolysis  failure  in  the  most  humid  atmos¬ 
pheres  . . .  that  deliver  top  wattage  ratings  in 
every  sixe  . . .  that  assure  unmatched  stability 
and  resistance  to  thermal  shock.  Yes,  the  Blue 
Jacket  is  outstanding  even  among  the  many 
noteworthy  Sprague  developments  in  the 
resistor  art.  e  #  e  e  e  e  * 


Blue  Jacket  resistors  are  made  in  types  to 
meet  the  tough  performance  requirements  of 
Military  Specification  JAN-R-26A,  Character¬ 
istic  “G”.  See  Engineering  Bulletin  110  for 
complete  details.  Blue  Jackets  are  also  avail¬ 
able  in  commercial  styles  that  excel  in  the 
most  severe  industrial  electronic  service.  En¬ 
gineering  Bulletin  111  describes  these  supe¬ 
rior  units— thof  cost  no  more  than  ordinary 
resistorsi  Send  for  your  copies  to: 

SPRAGUE  ELECTRIC  COMPANY 
35  Marshall  Street,  North  Adams,  Mass. 
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Want  RMT*  hitomutioii?  Um  post  card  oa  lott  post. 
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Uniform 


Uniform 


correct  answer  to 


who  makes 
everything  in  the 
entire  field 


of  electronics 


including . . .  components 
equipment 
and 


You^ll  have  all  these  properties 

with  FlUOROFLEX-r 


materials 


■  ‘Teflon”  powder  ii  converted  into  Fluoroflex-T  rod,  sheet  and  tube 
under  rigid  control,  on  specially  designed  equipment,  to  develop  optimum 
inertness  and  stability  in  this  material.  Fluoroflex-T  assures  the  ideal,  low 
loss  insulation  for  uhf  and  microwave  applicatimu  . .  .  components  which 
are  impervioiu  to  virtually  every  known  chemical  . .  .  and  serviceability 
through  temperatures  from  —90*  F  to  +500*  F. 

Produced  in  uniform  diameters,  Fluoroflex-T  rods  feed  properly  in 
automatic  screw  machines  without  the  costly  time  and  material  waste  of 
centerless  grinding.  Tubes  are  concentric  —  permitting  easier  boring  and 
reaming.  Parts  are  free  from  internal  strain,  cracks,  or  porosity. 

For  maximum  qtiality  in  Teflon,  be  sure  to  specify  Fluoroflex-T. 

*  DuPont  tr«d«  nuirk  for  its  tetra/luoroetHylene  resin, 
a  Reststo/lcx  trade  mark  tor  products  from  /luorocartMm  resins, 

**Ptuorofl0x"  means  the  best  In  Fluorocarbons 


the  electronics 

BUYERS'  GUIDE 


A  AAcGRAW-HIU  PUSLICATION 
330  West  42nd  Street 
NEW  YORK  36,  N.  Y. 


SDOIfSS 


292 


Went  mart  informetieHt  Uie  post  cord  on  lest  poet. 
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Here's  how  to 

get  exactly  the  coils  you  need 


V  LST 


r  TYPEC 


LS7 

TYPE  C 


LS4 


LS3  ^ 


LS8 


✓  ¥ 


% 


LS5 


LS6 


LSM 


LS6 


TYPE  C 


LS5 


TYPE 


You  can  get  C.T.C.  slug  tuned  coils, 
single  layer  or  pie  type  windings  to 
yoiu"  exact  specifications  —  military 
or  personal  —  with  expert  workman¬ 
ship  and  correct  in  every  detail  as  to 
materials  and  methods. 

C.T.C.  coil  forms  are  made  of  qual¬ 
ity  paper  base  phenolic  or  grade  L-5 
silicone  impregnated  ceramic.  Mount¬ 
ing  bushings  are  cadmium  plated 
brass;  ring  type  terminals  are  silver 
plated  brass  protected  by  water  dip 
lacquer.  Terminal  retaining  collars  of 
silicone  fibreglas  which  permit  2  to  4 
terminals,  are  available  on  forms  des¬ 
ignated  Type  C  above.  Wound  units 


COIL  rOIM  SPICiriCATIONS 


Ceil 

Perm 

Materiel 

Meenttng 

ttue 

Thread 

_ Mie _ 

'ojd! 

Meented 

O.  A. 

Neigh* 

LST 

L-S  Ceramic 

8-32 

•Ht' 

LS4 

1-5  Ceramic 

10-32 

V4' 

LS5 

L-S  Ceramic 

V4-28 

1V1.' 

LSS 

L-S  Ceramic 

%-28 

*H4' 

IS7 

L-S  Ceramic 

14-28 

VVir 

LSM 

Paper  Phenolic 

8-32 

V4' 

LS3 

Paper  Phenolic 

14-28 

H' 

IVk' 

LS4 

Paper  Phenolic 

V4-28 

W' 

2» 

NOTIt  Ty^«t  tS5,  LS6,  IS7,  LS9  Hov*  ilvg  lochinf 
Ty^  l$T,  ovoilabi*  witb  »li»9  locking  m  ty^*  LSTl. 

Ty^  IS4  bot  IU«9  Ivgt  ^  ^  oSfrt  o4|t#ftoW«  rif»9 
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Want  mart  informatioa?  Uta  past  card  aa  lost  pope. 


can  be  coated  with  resin  varnisli,  wax 
or  lacquer.  All  units  are  fumisheu  '.vith 
slugs  and  mounting  hardware. 

A  table  of  frequencies  and  perme¬ 
abilities  relating  to  the  slugs  used  in 
the  coils  shown  above  is  contained  in 
C.T.C.  catalog  400.  Send  for  your 
copy,  and  ask  for  prices  and  specifica¬ 
tions  on  the  coils  you  need.  Be  sure  to 
send  complete  specifications  for  spe¬ 
cially  wound  coils. 

All  C.T.C.  materials,  methods  and 
processes  meet  applicable  government 
specifications.  Cambridge  Thermionic 
Corporation,  437  Concord  Avenue, 
Cambridge  38,  Maas.  West  coast  man¬ 
ufacturers  contact  E.  V.  Roberts, 
5068  West  Washington  Blvd., 
Los  Angeles,  and  988  Market  Street, 
San  Francisco,  California. 


custom  or  staui 


Hteed  components 


Sec  OHf  liatief  in  ElecNonkt  Byycra'  Guide 

See  MS  at  Booth  2~2l(t  IRE  Show 


CIRAMIC  COIL  RORM  KIT.  Hal|H  you 
tporli  Idea*  In  detigning  electronic 
equipment  or  developing  prototype* 
ond  pilot  model*.  Contain*  3  eodt  of 
the  MIowing  5  C.T.C.  ceramic  coil  form 
type*i  ISr,  LS3.  LS4,  LS7,  LM.  Color- 
coded  chart  *implifie*  *lug-identiflcal<on 
and  give*  opproiimote  frequency 
range*  and  (pacification*.  Fibreglo* 
collar*  and  metallic  ring*  are  fumWted 
with  kM  for  all  ceramic  coH  form*  except 
ISS  which  I*  fumhhed 
only  with  dip  terminal*.  3 


a:. 


G-V 

MINIATURE 
THERMAL 
RELAY 


•  Mhikitwrt  and  Octal 
Shoe 

•  HomiaHcally  Soolad  hi 
Matol  Shall 

•  Adfattabl#  and  Non* 
AdKittablo 

•  Hoator  Voltagoi  up  to 
no  Voltf 

•  Fully  TomporaturoCoM- 

ponsutod 

•  Suitablo  for  Military 
and  Industrial  Uso 

•  Unoquallod  for  luggod* 
noss  and  Procision 


TIME 
DELAY 
RELAY... 

. .  with  performance 
features  that  surpass 
larger  octal  relays. 

Mor*  and  morn  angl- 
naarg  ara  finding  othmr 
uBnt  for  thasa  praglga 
.and  ruggad  unlt»--iob§ 
which  thermal  rmlayg  of 
the  uBual  bl-motal  do- 
§lgn  often  cannot  do... 
such  os: 

•  TUK  NUTII  VOlTAOl  KOMATION 

•  powii  suppiY  ovmoAD  Pionc* 

TION 

•  OVil-  01  UNDHbVOlTAOl  AlAtM 
M  CUT-OFF 

•  low  01  HMN  FKQUCNCY  CUT-OFF 

To  receive  technical  information 
on  these  new  applications,  as  it 
comes  off  the  press,  amt/  our  bul¬ 
letin  on  Time  Delay  Relays,  just 
mail  the  coupon  below. 


G-V 

CONTROLS  INC. 

16  Hollywood  Plaza 
East  Orange,  New  Jersey 


G-V  CONTIOIS  INC.  •  24  Hollywood  Ploxa,  East  Orango,  N.  J. 

Please  send  me  your  bulletin  on  Thermal  Time 
Delay  Relays  and  information  on  new  thermal  relay 
applications.  I  am  particularly  interested  in 


Namo _ 

Company. 
Addross _ 


.Position. 


PRODUCTION  TECHNIQUtS  (continiMd) 

idea,  from  Coal  Age  magazine,  is 
credited  to  Harry  Lainer  of  The 
New  River  Co.,  Summerlee,  W.  Va., 
who  used  the  tool  to  put  screws  in 
terminals  and  leads  of  switches  and 
other  controls. 


Subassembly  Soldering  Jigs 

Ingenious  yet  inexpensive  jigs  for 
holding  up  to  ten  parts  at  a  time 
for  preliminary  soldering  of  small 
components  and  leads  can  greatly 
boost  the  output  of  subassembly 
departments  in  receiver  plants.  A 
special  fixture  must  generally  be 
designed  for  each  type  of  part. 
Examples  of  eight  such  jigs  are 
shown  here. 

The  operation  of  soldering  a  wire 
to  the  outer  sleeve  of  a  speaker 
plug  is  expedited  at  Emerson’s 
plant  by  using  jacks  as  holding  jigs. 
The  jacks  are  fastened  to  a  block 
of  wood  with  wood  screws.  A 
finishing  nail  is  driven  alongside 
each  jack  and  bent  downward,  and 
a  groove  is  cut  in  the  top  of  the 
fixture  board  for  the  wire.  The 


Jig  lor  holding  phono-typo  plugo  whilo 
•oldorlng  loads  to  outor  skirts  oi  plugs 
lor  uso  as  spoakor  cablos.  Plugs  woro 
proviously  soldorod  to  tho  contor  con¬ 
ductor  at  a  dip  soldoring  oporodon 
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Wost  more  isforsMtion?  Um  port  cord  so  lort  pogs. 
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PORTABLE 


TUBE  TESTER 


THE  HICKOK  ELECTRICAl  INSTRUMENT  COMPANY 

105 14  Dupor\t  Avenue 


Cleveland  8,  Ohia 


Electronic  Development  Engineers  .  .  .  you  men 
who  create  and  build  todays  electronic  miracles, 
depend  heavily  on  the  keystone  component  — 
the  vacuum  tube. 

HICKOK  pioneered  the  first  commercial  tube 
testers  with  Dynamic  Mutual  Conductance  cir¬ 
cuits.  This  circuit,  long  recognized  as  the  true 
evaluation  of  a  vacuum  tube,  is  available  only 
in  equipment  bearing  the  HICKOK  trademark. 
The  laboratory  portable  shown  is  one  of  eleven 
models  available  ...  all  expertly  engineered 
with  specific  features  for  every  specialized  need. 


Model  539A 


Unusual 


Applications 

demand 

GTC 

Transformers 


Th*  illmlrtltd, 
«  lypicsl  "GTC" 
^odmct,  it  Mttd 
im  th»  Parmak 
Etactric  Ftncar, . . 


DOUBLE  BARREL 

Advertising 


AJvaftMac  OMB  acrat— to  do  ■  eem> 
plott  odvortisinc  Job  you  need  tfio 
double  effect  of  bo^  Display  Adver* 
tisinc  and  Direct  Mail 

Display  Advertising  keeps  youy 
name  before  the  public  and  builde 
prestifle. 

Direct  Mail  supplements  your  Die* 
play  Advertisinfl.  It  pin*pointt  your 
messafle  right  to  the  executive  you 
want  to  reach— the  person  who  buy* 
or  influences  the  purchases. 

More  and  more  companies  are  con* 
stantly  increasing  their  use  of  Direct 
Mail  because  it  does  a  job  that  no 
other  form  of  advertising  will  do. 

McOraW'Hill  has  a  special  Direct 
Mail  Service  that  permits  the  use  of 
McOraw-^Iill  lists  for  mailings.  Our 
names  give  complete  coverage  in  all 
Che  industries  served  by  McOraw* 
Hill  publications— gives  your  message 
the  undivided  personal  attention  of 
the  top-notch  executives  in  the  in* 
dustrial  firms.  They  put  you  in  direct 
touch  with  the  men  who  make  policy 
decisions.. 

In  view  of  present  day  difficultiee 
in  maintaiiting  your  own  mailing 
lists,  our  efficient  personalised  ser* 
vice  is  particularly  important  in  se* 
cnrififl  the  comprehensive  market 
coverage  you  ne^  and  want. 

Ask  for  more  detailed  informatiaa 
today.  You’ll  be  surprised  at  the  lew 
over-all  cost  and  the  tested  effectivo* 
ness  of  these  hand-picked  selectioaik 


McGRAW-HILL 
PUBLISHING  CO.,  INC. 

'  ■  VJt  '.t  Strf’f  ^ 

Nf  r;  YC;kK  18  N  Y 


VISIT  US 
at  the 

I.R.e.  SHOW 
Booth  4-102 


*T.M.  Itaa.  U.  •. 

Pat.  Off. 


For  our  new  iNGINEEMNG  BROCHURE  wrHe 


PHOTOCIRCUITS^ 

D«r».  1-3,  6LIN  COVI,  NIW  YORK  (/^/ 


PRINTED 

ORCUITS*’* 


cur  COSTS 


MASS  PRODUCED 


VEE-D-X  All  ChoniMl  2-83  VHF-UHF  ANnNNA 


MfCIIO-WAVf 
RADIO  omd  W^ 
STRIPS,  AliTiM 
TIRMINAIIOAI 


Thit  new  antenna  emplojrs  EIGHT  "Phocoeircuitf  Primed  Circuili” 
channel  aeparalort  to  erubic  all-channel  reception  of  TV  iianata  with  a 
single  antenna  and  a  single  transmission  line.  It  is  a  great  noon  to  IV 
sales  in  this  period  of  changeover  to  UHF!  Compliltly  M$ftmkled  fJltri 
tosi  omij  a  fTMtion  of  prtrioitily  mttd  mnotstmhiea  iompomtmi  toUt 
omd  copieitort. 

YOU  TOO  can  simplify  and  save  with  "Photocircuits 
Printed  circuits."  Lower  wiring  costs,  reduced  assembly 
time,  circuit  reproducibility,  improved  reliability  and 
miniaturization  will  make  your  product  better  and  more 
profitable.  Let  our  engineering  facilities  and  experience 
oelp  solve  your  design  and  application  problems. 
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Waat  aMte  iafarinatiatif  Use  past  card  on  last  page. 


J 


Bring  your 

tough  problems  to  us  at 

ELECTRONIC  TRANSFORMER  CO. 

If  standard,  mass-produced  transformers  won't  do  for 
your  product  or  application,  consider  this  . . . 

Since  1938  we've  concentrated  exclusively  in  the  spe¬ 
cialized  field  of  CUSTOM-DESIGNED  and  CUSTOM-BUILT 
Transformers  for  government  and  industry. 

Our  engineering  staff  can  solve  your  transformer  prob¬ 
lems  by  auimilating  your  circuitry  in  Electronic  Trans¬ 
former  Co.'s  fully  equipped  laboratory. 

Why  not  write  or  phone  us  regarding  your  special 
requirements  .  .  .  todayl 

TmANSFomiEms  •  mEAcroms  •  mesoivaivt  filters 

ELECTRONIC  TRANSFORMER  COMPANY 

209  WIST  2Sth  STRiST  •  NfW  YORK  1,  N.  Y. 

WAtkiM  4-0II0 


Waat  MM*  iaforawtioii?  Um  post  card  on  iMt  pop*. 
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^  1  PRODUCTION  TECHNIQUES 

(coatineed) 

hi 

PUBIIWIO 


PRINCIPLES  OF 
TELEVISION 
SERVICING 


8t«p-bT-«t«p  Information  on  all  type*  of  com* 
merrlM  recelrera — how  to  Inatall,  aerrleo,  and 
repair  them.  Showa  how  to  do  moat  teatlns 
with  juat  three  plecea  of  equipment:  vacuum- 
tube  voltmeter,  oacilloacope,  and  alignment 
generator.  Doiena  of  troubla-ahooting  charta 
•  .  .  auggeatlona  about  going  into  a  aerviclng 
bualneaa.  By  Carter  V.  Raolnoff,  Daan;  and 
Magdalena  Wolbrecht,  Vice-Prea.  Amer.  TV 
I>ab  of  Calif.  660  pp.,  6  z  I,  676  lllua.,  $7.60. 

ELECTRICAL 
FUNDAMENTALS 
OF 

COMMUNICATION 

CoTOf*  baaio  electrical  fundameotala,  uaing  az- 
planatlona  and  llluatratlona  taken  from  the 
communication  field — fundamentala  applying 
to  telegraphy,  telephony,  and  radio,  including 
telavlaion.  New  Second  Edition  bringa  ezpla- 
natlona  up  to  date  . .  .  uaea  deflnitiona  and  term¬ 
inology  that  agree  with  the  latent  IRE  and 
AIEB  atandarda  By  Arthnr  !<.  Albert,  Prof,  of 
Comm.  Eng.,  Oregon  State  Coll.  Second  Edi¬ 
tion  6t0  pp.,  6  z  I,  StS  lllua,  $7.00. 


ELECTRO¬ 

MAGNETICS 


A  well-balanced  coverage  of 
the  baalc  principlea  of  eiec- 
trmaagrnotlc  field  theory,  equally  emphaalalng 
the  branchea  that  apply  In  electronica  power, 
radiation,  and  propagation.  Streaaea  tha 
field  point  of  viaw;  alao  pointa  out  Ita  cloaa 
Interrelation  with  circuit  theory.  Introducaa 
advanead  aapecta  of  electric  and  magnetic 
fialda  gradually.  By  John  D.  Krana,  Prof, 
of  Elec.  Eng.,  Ohio  State  U.  ttl  pp.,  $  z  $, 
S$$  lllua,  $$.00 


SERVO¬ 

MECHANISM 

ANALYSIS 


Praaoata  the  eaaentlala  of  the  mathematical 
theory  of  aervomechanlama,  atreaaing  analyaia 
aa  a  neceaaary  preliminary  to  deaign.  Dataila 
mathematical  methoda;  tranalent  analyaia, 
polar  tranafer  function,  logarithmic  tranafer 
function  analyaia,  etc.  Dlacuaaea  Relay  Servo- 
mechanlaraa  and  tha  Root  Locua  Method.  By 
Oeorga  J.  Thaler,  Aaat.  Prof,  of  Elec.  Eng., 
y.  8.  Naval  Poatgrad.  Sch.;  and  Robert  O. 
Brww^Sen.  ProJ.  Eng.,  A.  C.  Spark  Plug  Dlv., 
Qen.  Motora  Corp.  440  pp.,  I  z  t,  $06  lllua, 
$7.60 

SEE  THESE  BOOKS  10  DAYS  FREE 

^  —  —  —  —  —  —  —  —  —  —  _  — 

I  McGRAW.HILL  BOOK  CO.  I 

I  330  W.  42nd  M.,  N.Y.C.  36.  N.  Y.  ' 

I  Send  ma  book(t)  checked  below  for  10  daji'  ei-  I 
I  amnion  on  approral.  In  10  dan  I  will  remit  for  , 
I  book(i)  I  keep,  plua  few  eenta  for  dellrery,  and  I 
I  ndum  unwanted  book(s)  poatpald.  (We  pay  for  , 
I  dellrery  If  you  remit  with  this  coupon;  mme  I 
I  return  prlrllege.)  ' 

J  □  *  Wolhreeht— PrlB.  af  TV  Sarvicint—  I 

§^bert— flee.  Fund  af  CeMai.— $7.00  I 

^us— CleetraBiadnstles— 69.00  • 

Thaler  A  Brown— Servemechaniiai  Analysis—  I 

'  (Print)  I 

I  Name . 7 .  i 

I  Addreas  .  * 

City  . J5<,n» . State .  I 

I  rompany  .  ■ 

I  Podtion  . ' 

I  This  agar  applies  to  U.  B.  antv  | 

h-  —  —  _  — 

Want  sMre  iaferiiMtieii?  Utt  pest  card  on  lost  page. 
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FIxtura  ior  holding  thrao-potontioinotor 
strips.  Soldorlag  Iron  is  pluggod  Into 
OYorhoad  oullot  and  rotts  In  horizontal 
holdor  ot  bock  of  bonch  whtn  not  In 
UBO.  Solder  rool  holder  le  tcrewed  to 
bottom  of  bench 


operator  places  the  stripped  end 
of  the  wire  in  the  desired  position 
on  the  plug  sleeve,  loops  the  wire 
under  the  nail,  then  brings  it  up 
into  a  slot  and  over  the  top  of  the 
fixture.  The  wire  stays  in  position 
through  its  own  springiness,  leav¬ 
ing  the  hands  of  the  operator  free 
for  high-speed  soldering  after  all 
the  wires  have  been  placed  in  posi¬ 
tion. 

A  wood  U  channel  supported  at  a 
30-degree  angle  toward  the  oper¬ 
ator  is  used  for  holding  poten¬ 
tiometer  strips  during  subassembly 
wiring  at  Emerson’s  television  re¬ 
ceiver  plant.  Metal  pegs  hold  the 
end  strips  in  position.  Additional 
pegs  are  provided  for  some  of  the 
other  strips,  even  though  not  actu¬ 
ally  needed.  Wires  used  in  this 
operation  are  precut  and  stripped 
on  an  Artos  machine.  Short  wires 
are  kept  in  an  ordinary  one-pound 
breadpan.  Longer  wires  are  stored 
in  cardboard  tubes  of  different 
lengths,  resting  in  holes  in  a  ply¬ 
wood  frame  set  on  the  back  of  the 
bench.  The  holes  are  positioned  so 
that  the  tubes  slant  toward  the 
operator,  bringing  the  wires  within 
ea.sy  reach. 

A  more  elaborate  holding  jig  for 
miniature  tube  sockets,  widely  used 
throughout  Emerson’s  plant,  per¬ 
mits  simultaneous  rotation  of  nine 


NBW... 


Wb  art  •gaeially  orlafiitBd  to  handto  diroet 
BiiqiiirioB  and  ordara  from  U.S.A. 

Billod  in  dollara.  Sottloniont  by  yonr  ebock. 

CABLE  OR  AIRMAIL  TO-DAY 


THIS  nuow  IS  TtAINID  IN  YOUS  SUSIHtSS.  ITi* 
■Min  dniy  U  to  travel  the  country  —  and  world 
—  penetrating  tbe  plant*,  laboratorie*  and  man* 
ageasent  conncil*  .  .  .  reporting  back  to  you 
every  ligniicant  innovation  in  technology,  tell¬ 
ing  tactics,  aMnagement  strategy.  He  function* 
a*  your  all-*eeing,  all-bearing,  all-reporting 
Itnaineas  coaununication*  tyttein. 


keep  the  floating 
voltage  constant  with  PECO 
Automatic  Battery  Chargers 


THE  MAR  wa  MIAN  IS  A  coMrosin  of  tbe  edi¬ 
torial  staff  of  this  BMgasine.  For,  obviously,  no 
one  individual  could  ever  aecoasplisb  such  a 
vaat  business  new*  Job.  It’s  tbe  result  of  atany 
qualified  men  of  diversified  and  specialised 
talents. 


The  PECO  Battery  Chargers  accurately  used:  the  DC  autput  is  sufRcient  ta  main- 
float  the  control  battery  of  any  power  tain  60  lead  acid  battery  cells  at  129 
station  or  substation  which  has  a  rea-  volts;  it  will  also  furnish  power  to 
sonably  constant  switchboard  load;  fur-  switchboard  loads  within  the  rating  of 
nishes  power  to  the  load  and  maintains  the  charger,  and  at  all  times  the  output 

a  fully  charged  battery,  ready  for  any  voltage  is  automatically  regulated  to 
emergency.  within  db  0.5  percent,  for  AC  line  volt- 

To  provide  extreme  accuracy  of  elec-  age  fluctuations  of  db  5  volts  on  a  230 

tronic  control  and  the  exceptional  reli-  volt  circuit. 

ability  demanded  by  this  type  of  serv-  i  i.  .  .  ■ 

ice.  Power  Equipment  engineers  de-  Exceptional  rel^b.hty  ts  shown  by 

signed  this  PEC-626  Automatic  Battery  electronic  control 

Charger  by  starting  with  the  rugged  disconnected,  the 

components  of  o  manual  charger,  then  "’ag'’«|ic  control  section  will  still  auto- 
added  a  magnetic  system  for  coarse  wotically  hold  the  output  voltage  to 
voltage  control  and  a  simplified  elec-  '^•♦bin  d:  3  percent  of  nominal  voltage, 
tronic  system  for  fine  voltage  control.  Write  for  comp/efe 


AH»,  THm’a  ANOTHn  SIDE  TO  THIS  “COMPOSITE 
MAR,”  auolhar  eaaspleta  news  service  which 
ceusplausant*  the  editorial  section  ef  this  Maga- 
sine  —  the  advertising  page*.  It’s  been  said  that 
in  a  busineM  pnblication  tbe  editorial  pages 
tell  “haw  they  do  lt“  —  “they”  being  all  tbe 
industry’s  front  line  of  innovator*  and  iasprov- 
era— and  the  advertising  page*  tell  “with  what.“ 
Each  issue  unfold*  an  industrial  esposition  be¬ 
fore  you  —  giving  a  ready  panoraaM  of  up-to- 
date  leols.  Materials,  equipment. 


siiCM  A  “mar“  is  or  Toia  PAYSou.  Be  sure  le 
“liataa”  regularly  and  carefully  to  the  practical 
husluwi  iniormation  be  gathers. 


reitltiyCbergert  «  fisttary  ElHUiBators  Tr 


DfTtOIT  2.  MICHIGAN 
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Want  more  informetioa?  Um  post  cord  oa  lest  page. 
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New  Waldes  Truorc  GRIP  Ring  requires  no  groove, 
holds  fast  by  friction,  con  bo  usod  ovor  and  ovor  again 


The  Waldes  Truarc  Grip  Ring  is  a  new,  low  cost  fastener 
that  provides  a  positioning  shoulder  secure  against  mod¬ 
erate  thrusts  or  vibration.  Installed  on  a  straight  un¬ 
grooved  shaft,  the  Truarc  Grip  Ring  can  be  assembled 
and  disassembled  in  either  direction  with  Truarc  pliers. 

The  Grip  Ring  can  be  installed  tightly  against  a  machine 
part  in  order  to  take  up  end-play.  The  basic  Truarc 
design  principle  assuring  complete  circularity  around 
periphery  of  the  shaft  and  the  ring’s  unusually  large 
radial  width  combine  to  exert  considerable  frictional 
hold  against  axial  displacement.  The  ring  can  be  used 
again  and  again. 

Find  out  what  Waldes  Truarc  Retaining  Rings  can  do  for 
you.  Send  us  your  drawings.  Waldes  Truarc  engineers 
will  give  your  problems  individual  attention  without 
obligation. 
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SIND  FOR  NEW  CATALOG  f 

WALDES 

TRUARC 


RETAINING  RINGS 

WALDES  ROHINOOR,  INC.,  LONG  ISLAND  CITY  I.  NEW  YORK 


Waldes  Kohinoer,  Inc.,  ,  oit 

47-16  Austel  Place,  L.I.C.  1,  N.  Y. 
n  PlMse  send  me  semple  Grip-Rings 

( pieese  specify  shaft  sise _ _ ) 

□  Pieese  send  nne  the  complete  Waldes  Truarc 
catalog. 

(PLEASE  PRINT) 


Name _ 

Title  _ 

Company 

Business  Address _ 


City 


Zone. 


State- 


- 1 
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PtODUCTION  TICHNIQUES 


Ilg  ior  holding  and  rotating  nino  inb- 
mlniaturo  tockots  •imultanoottsly 


sockets.  The  operator  can  bring  a 
given  terminal  on  all  sockets  to  the 
optimum  position  for  connecting 
and  soldering  a  lead  or  part.  Rota* 
tion  is  achieved  through  use  of 
gears  inside  the  metal  housing  of 
the  jig,  meshing  together  so  that 
all  turn  when  the  control  knob  on 
the  shaft  of  the  center  socket  is 
turned. 

One  of  each  pair  of  socket  sup¬ 
port  pins  is  spring-loaded  to  hold 
the  socket  during  assembly  work. 
To  load  the  fixture,  the  operator 
places  one  socket  mounting  hole  on 
the  fixed  pin,  then  moves  the  spring- 
loaded  pin  inward  until  the  other 
socket  hole  is  over  it.  Unloading  is 
done  simply  by  grasping  the  as¬ 
sembled  wires  and  pulling  off  the 
sockets.  The  two-pin  holder  for 
each  socket  can  be  removed  by 
loosening  a  single  screw,  and  other 
holding  devices  can  be  placed  on 
the  geared-together  shafts  for  as¬ 
sembly  work  on  other  types  of 
parts.  The  entire  fixture  may  be 


NEW  WORKSHOP 

Offset  Feed 
Microweve  Antenna 
1750  to  2110  me 


This  new  WORKSHOP  microwave 
antenna  incorporates  two  revolution¬ 
ary  features  which  result  in  outstanding 
performance. 

OFFSET  FEED.  Gsnventionai  center  fed 
antennas  employ  a  symmetrical  para¬ 
boloid  of  revolution  as  a  reflector.  The 
Workshop  design,  however,  uses  a 
parabolic  reflector  with  the  vertex  9 
inches  above  the  rim.  The  feed  is 
placed  at  the  focal  point  of  the  para¬ 
boloid  but  is  aimed  to  provide  peak 
intensity  of  illumination  at  the  optimum 
angle  above  the  vertex.  This  location 
removes  the  horn  feed  from  the  radi¬ 
ated  field  of  greatest  intensity  and 
results  in  better  overall  performance: 
—  higher  gain,  lower  side  lobes,  im¬ 
proved  system  impedance  match  and 
maximum  decoupling. 

Radiation  is  practically  identical  in 
both  horizontal  and  vertical  planes, 
polarity  can  be  changed  by  rotating 


Fregeency  Rang*  —  17SO  te 

2110  NIC 

PeMi  —  f  yramidel  harn  with 
flbarg  la*  radaai*,n*nera**vriiad 
RaRactar  Oiamalar  —  4  faal 
Oala  —  2R  db  (avar  Vi  wava 
digala),  tida  laba  laval  —  batlar 
tban  24  db 
Half  Pawar  Anala  —  H  glana  — 
6%  R  glana  —  4.7” 
VSWR— 1.2  (1750-1940  aic); 

1.24  (1*90-2110  me) 
&a**1alk  —  dacaagllag  graatar 
Ibaa  74  db 
falaritatlan  —  haritanlal  ar 
vartlcal 


Wrlta  for  Rullatln  E-V 


LAMINATED  FIBERGLAS  REFLECTOR. 
The  6-foot  offset  feed  reflector  is 
made  of  flberglas  laminations  with  a 
polyester  resin.  The  total  laminate  is 
composed  of  a  surface  layer  of  flber¬ 
glas  and  a  layer  of  fine  wire  mesh 
screening  backed  by  four  layers  of 
flberglas.  The  result  is  a  strong,  low 
cost  reflector,  accurate  to  inch. 

No  painting  is  necessary,  but  if  color 
is  desired  it  may  be  added  to  the 
resin  to  produce  a  permanent  finish. 


Two-poaWoii  lig  for  assambUng  )ack 
strip  of  diatribalion  ennpliiiar  lor  Hold 
talavislon  comara 


Wont  mort  information?  Um  poit  card  on  last  pag*. 
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Draw  the  wire-wound  control  curve 
you  need:  Claroetat  winds  the  **card"  to 
match  it.  Specify  tolerances:  Clarostat  meets  t 

them.  Order  any  quantity:  Clarostat  Hl^ 
delivers  piece  after  piece,  always  uniform,  always 
dependable,  always  economical. 

All  because  Clarostat-designed  and  huilt  winding  machines,  manned  by  skilled  winding 
specialists,  handle  any  kind  and  size  of  wire  on  any  kind  and  shape  support.  Intricate 
control  curves  are  met  with  tapered  or  notched  supporting  strips,  by  variable  spacing  of  turns, 
by  different  wire  sizes.  From  0.032"  down  to  0.0009"  dia.  and  finer,  Clarostat  winds 
to  your  precise  requirements. 


Send  us  that  control  tp«c,  regardless  how  “special".  Our 
engineering  collaboration,  quotations  and  delivery  schedules, 
are  yours  for  the  asking. 


Want  more  informatlont  Um  pMt  cerd  on  lett  poet. 
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Hand  Stamps 
Engraved  Inserts  for  Dies 
,  Shank  Style  Stamping  Di 
»  Embossing  Dies 
•  Code  Stamps 


Numbering  Heads 

Marking  Machines 

I  Nameplate  Marking 
Equipment 


SHARP 
PERMANENT 
MARKING  . 


WITH  HI-DUTY 
MARKING  TOOLS 


Advertisers: 


/  >isiCVli 
.JVC  5  IBCRSOW 


For  legible  permanent  marking  of  metal  components  use 
engraved  lettering  tools.  Precision  engraved  dies  and  inserts 
for  indenting  or  embossing  identification  on  your  parts  will 

1.  Improve  appearance. 

2.  Advertise  throughout  life  of  part. 

3.  Facilitate  reordering. 

Write  for  free  catalog  on  Production  Marking  Equipment. 


CEO.  T.  Schmidt,  Inc.  \ 

MARKING  MACHINES  •  MARKING  TOOLS 
180t  Belle  Plaine  Ave..  Chicago  1.1,  III. 

COMPLETE  MACHINE  FACIUTIES  TO  PRODUCE 

•  Steel  Type 


How  about 
the 

NUCLEAR 

field? 


There  are  a  good  many  adver- 
lisers  using  ELECTRO.MCi 
who  should  also  be  ad\ertising  in 

NUCLEONICS. 

Particularly  in  instrumentation 
and  laboratory  equipment,  there 
is  a  cross-over  of  use  in  the  elec¬ 
tronic  and  in  the  nuclear  field. 

But,  there  is  very  little  cross¬ 
over  in  the  subscriber  lists  of  the 
two  publications  — a  matter  of  a 
few  percentage  points. 

It  is  quite  possible  that  you  are 
doing  an  effective  presentation  of 
your  products  and  abilities  in  this 
excellent  issue,  but  are  missing 
such  presentation  before  one  of 
the  fastest  growing  fields  in  the 
country’s  history  — the  field  of 
atomic  energy. 

The  sales  representatives  of 
ELECTRONICS  are  also  the  sales 
representatives  of  NUCLEONICS. 
They  have  much  evidence  pointing 
to  the  opportunities  in  this  great 
NEW  field.  Ask  them  to  show  you 
what  your  potentials  ran  hr. 


NUCLEONICS 


A  McGraw.Hill  Publication 
330  West  42nd  St. 

New  York  36,  N.  Y. 


PRELIMINARY 


Announcement 


SANBORN  ”150”  SERIES 
OSCILLOGRAPH 

RECORDING  SYSTEMS 


(4-,  2-,  and  1-  channel) 


ON  THE  NVARKET 


When  the  new  Sanborn  "150”  Series  is  seen  for  the  first 
time,  all  will  agree  that  Sanborn  engineers  are  really 
outdoing  themselves  in  their  design  for  versatility. 

This  increased  versatility  is  being  made  possible  by: 

(1)  the  availability  of  a  greater  variety  of  newly  designed 
interchangeabUSii\hoxn  amplifiers  and  preamplifiers  which 
together  encompass  such  a  variety  of  uses  that  the  record¬ 
ing  possibilities  of  Sanborn  Systems  will  include  almost 
every  phenomenon  whose  frequency  spectrum  covers  the 
range  from  0  to  100  cycles  per  second,  and 

(2)  by  an  original  design  idea  which  makes  such  inter¬ 
changeability  more  practical.  Built  into  each  System  will 
be  a  separate  DC  driver  amplifier  and  power  supply  for 
each  of  the  System’s  channels,  with  provision  for  "plug  in” 
connection  to  the  driver  amplifier  (as  shown  in  the 
diagram  at  right)  of  the  user’s  choice  of  a  preamplifier 
and  control  panel  to  complete  the  desired  network  for 
each  channel. 


IN  ADDITION,  the 
Sanborn  improvements: 


’150”  series  will  include  these 


•  IncrMMd  fr«c|u«>'<cy  ratpons* 

•  Imprevad  ragulatad  pewar  supply 

•  Individual  aty  hit  lamparolwra  can - 
Irai  for  aach  channal 

•  Improvad,  aingla  control,  popar 
tpaad  calactor.  Nina  spaad*  <—  .25 
to  too  mm,  sac 


•  Oraolar  convanianca  and  mora 
oraa  for  immadiato  study  of  ro- 
cordad  avanis,  and  for  notations 
on  racord 

•  Ampliflar  panals  and  Racordar 
panal  all  in  ona  vortical  plana  on 
tha  4 -channal  modal.  Comploto 
systam  takas  lass  floor  spaco. 


First  showing  of  tho  now 
Sanborn  "ISO"  strits  will  bo  of 
lOOTH  2-116, 1.I.E.  Convontion, 
Grand  Control  Polatt, 

Now  York  City,  Morck  23-26. 
lo  sort  to  soo  HI 


AC-DC  RRIAMWLIFin 

wW  preduca  1  cm  dattacHan  tor  o 
I  m«  AC  lignol,  and  a  I  mm  dattacHon 
for  a  I  mv  DC  tignal.  Aho  providat  tor 
colibrotad  DC  laro  wpprotaion  (20X 
tuM  Kola).  SoloiKad  or  linsla  andad 
inpwtt. 

CARRin  RRIAMRLIPin 

parmitt  o  cfceica  ot  Nvaa  Imacthanpa- 
obla  oKidotori  —  400, 1000  and  2300 
cydat.  Each  ompHAar  aquippad  wMh 
(olibratad  taro  Mippraation  natwork 
(20X  twII  Kola).  OvaroU  tantMivily 
00  micro«oltt/cm  dallaction,  or  40 
microinchai/inch/cm  (ona  octiva  ormi 
aopa  factor  of  2).  WMh  commarciol 
fromducart,  MnuNvUy  UMolly  ivttkianf 
for  20X  fun  Kola  with  aMximvm  load 
on  lha  fromducar. 

SIRVO  MONITOR  RRIAM- 
PLIFIIR  —AC  phoM  dltcrMnoflna, 
with  ovaroll  lantWviry  of  10  mv/l  cm  da- 
AacHon.  Providai  DC  outpwH  propor¬ 
tional  to  arror  tignoli  from  60  to 
10,000  cydat  par  lacond. 

LOO-AUDIO  RRIAMRLIPIU 

providat  o  30  db  dynamic  ronpa  wtOi 
raMhinp  chart  coMbrotod  I  db/mm. 
(At  moximwm  ioatitiviry,  bottom  ol 
chart  aquolt  0.3  mv  Input,  ond  top  of 
chart  100  imr).  30  db  (3  db  itapt)  Input 
audio  otlanuotor.  Input  provWon  for 
adhar  DC  or  audio  tipnolt.  Audio  rongo 
20  cpt  to  20  he.  DC  inpul  rang*  from 

04  to  200  voHi. 

DC  CONVUtTIR  (ChopparAmp.) 
for  low  laval  DC  racording  luch  m 
lharmocoupla  output.  Santitivity  I  mv/ 
cm  daAaction. 

COURLINO  RRIAMRUnn 

win  toha  boloncad  or  lingla  andad  fc. 
putt  providing  30  mv/cm  iantitivily. 


Sanborn  Company 

INDUSTRIAL  DIVISION 

Cambridge  39,  Massachusetts 
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ACTUAL  SIZE 

t.S  mid.  at  12S  wvd( 


Fansteel 


PRODUCTION  TECHNIQUES 


(continued) 


c  trend 


in  current  elej 


Jlq  ior  ■lid*  twitch**  us*d  In  lhr**-way 
portabl*  radios 


set  at  another  angle  by  loosening 
wing  lock  nuts  on  the  end  support 
brackets. 

Permanent  mounting  of  ten  Am¬ 
phenol  silver-plated  coax  jacks  on 
their  mounting  strip  is  done  with 
the  aid  of  a  jig  in  RCA’s  Camden 
plant.  Two  pivoted  wood  tabs  slide 
over  the  mounting  feet  to  hold  the 
strip  upright  in  the  foreground 
position  while  mounting  each  jack 
with  four  nuts  and  bolts.  The  strip 
is  then  turned  over  and  set  into 
rubber-covered  holes  at  the  rear  of 
the  jig  for  wiring  work.  The  4-inch 
thick  rubber  pad  protects  the  silver 
plating  and  threads  on  the  jacks. 

Metal  pins  serve  for  holding 
slide  switches  on  an  Emerson  jig, 
designed  for  processing  seven 


Now,  through  the  use  of  tantalum,  new  high  standards 
of  electrolytic  capacitor  performance  are  available.  The 
tantalum  oxide  film  is  the  most  stable  dielectric,  chemi¬ 
cally  and  electrically,  yet  discovered.  As  a  result,  Tan¬ 
talum  Capacitors  offer  advantages  not  found  in  any  other 
electrolytic  type— long  life,  space  saving,  wide  temperature 
range,  excellent  frequency  characteristics,  no  shelf  aging. 

Tantalum  Capacitors  are  made  by 
Fansteel  and  other  leading  capacitor  man¬ 
ufacturers.  Ask  for  current  information  bul¬ 
letins  on  Fansteel  Tantalum  Capacitors. 


UNSTEEl  MEUlUIRGICAkfC:i 


Ii«  for  t*l*Tltion  r*c*lT*r  BUd*  Bwitch**. 
Sold*r  tpool  hold*r  hot  notch*d  from* 
that  Blip*  OT*r  an«l*  iron  ninninq 
acroBB  r*or  of  b*nch 


NORTH  CHICAGO,  IlllNOIS,  U.  S.  A. 

Tantalum  Capacitors . , .  Dependable  Since  1930 


3340IC 
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V, 


LNOT^^LRISfinidard'"  I 

Cases  and  Covers  ^ 


Vuit  Booth  3*208  ElectronicB  Show!  See  the  standard  cases 

and  covers  that  solve  special  closure  requirements,  economically. 
Hudson  stocks  hundreds  of  types,  sizes,  shapes  with  dozens  of 
optional  features  available.  Precision  drawn  and  thoroughly  inspected 
to  simplify  the,  work  of  engineers,  designers  and  purchasing  officials. 
Ask  for  a  copy  of  the  Hudson  Engineers  Catalog  File. 

It’s  yours  without  obligation! 


HUPSON  TOOL  and 
Dll  COMPANY*  Inc. 


SO.  FOURTEENTH  STREH.  NEWARK  7,  N.  J. 


PXCC/SION  DRAWN  CASES  AND  COVERS  AND  QUALITY  METAL  STAMPINGS  FOR  THE  ELECTKONIC.  NUCLEONIC  AND  ElECTRICAl  INDUSTRIES 
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For  Parts  that  must  be  j 

TAKEN  OFF-PUT  BACK-BUTTONED  TIGHt|  WHEN  you  ne«d  a 

quick  answer  to 


LION  FASTENERS 


-I 


LOCKS  TIGHT  WITH  A  QUARTER  TURN 

Always  at  correct  tension 

Lion  Fasteners  are  right  for  buttoning  ports  that  must  be  removed 
repeatedly  for  inspection,  maintenance,  or  other  reasons. 

Vibration  and  shock  can't  loosen  a  Lion  Fastener.  Even  an 
inexperienced  service  man  can't  replace  it  wrong.  A  quarter  turn 
opeiu  it.  Another  quarter  turn  locks  it.  The  tension  is  designed 
into  it. 

Lion  Fastener  Spring  Assembly  is  quickly  spot  welded  or  riveted 
in  place.  'The  stud  cannot  be  lost.  It  is  grommeted  tight  to  the  sheet. 
'They  will  button  sheets  .040  plus  or  .020  minus  over  or  under 
standard  rating.  'The  misaligmnent  is  os  much  os  .156.  'The  one- 
piece  forged  stud  is  tested  to  1425  lbs.  Write  today  for  demonstra¬ 
tion  kit  and  application  data. 

TYPICAL  APPLICATIONS:  INSPECTION  PLATES  •  COWLING 
ELECTRICAL  PANELS  •  CABINETS  •  DUCTWORK 


% 


DEMONSTRATION  KIT  contains 
sample  Lion  Fasteners  to  help  you  visualize  their 
adoptability  to  yoxir  product.  Write  on  your  company 
letterhead.  No  obligation. 


LION 

■  FASTENERS,  INC. 

500  MAIN  ST.,  HONEOYE  FALLS,  N.  Y. 


Want  more  iiiforiiiatiM?  Um  post  cord  on  lost  pogt. 


WHO  MAKES  IT... 

Jusf  iook  it  up  in 

the  electronics 

BUYERS’ 

GUIDE 


There  are . . . 

23,367  ANSWERS 

to 

1,445  PROBLEMS 

covering  every . . . 

COMPONENT 
EQUIPMENT 
and  MATERIAL 

used  In  every  phase 
of  electronics 

e 

GET  IN  THE  HABIT  OF 
LOOKING  IT  UP  IN 

the 

electronics 

BUYERS’  GUIDE 

A  McGRAW-HILL  PUBLICATION 
330  West  42nd  Street 
NEW  YORK  36,  N.  Y. 
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Parti  ihown  procottod  by  H.  Braun  Tool  &  bwtrumont  Co.,  Hawibomo,  NJ. 


THEY’RE  MADE  OF 


BERYLCO 


BERYLLIUM  COPPER 


If  the  IFF  radar  device  used  by  air¬ 
craft  should  give  the  wrong  signal, 
our  own  planes  would  be  in  danger 
of  being  shot  down  by  antiaircraft 
and  fighter  interceptors.  Small  but 
vital  beryllium  copper  parts  prevent 
any  such  catastrophe. 

To  insure  the  correct  signal,  each 
finger  in  the  circular  part  must  have 
uniform  tension  and  must  line  up  per¬ 
fectly.  That's  one  reason  why  beryl¬ 
lium  copper  was  chosen  for  this 
application.  The  required  accuracy 
can  be  achieved  only  by  fixture  heat 
treating,  and  Berylco  is  the  only 


material  that  can  stand  such  severe 
forming  and  still  retain  its  desirable 
spring  properties. 

Of  course  there  are  other  reasons 
why  this  versatile  alloy  is  used  here. 
Its  resistance  to  fatigue,  corrosion  and 
relaxation;  its  electrical  conductivity; 
its  indiffererKe  to  temperature  varia¬ 
tions — all  are  important. 

The  ability  of  Berylco  to  offer  the 
designer  more  than  one  desirable 
property  has  materially  increased 
its  application — for  peacetime  prod¬ 
ucts  as  well  as  those  used  in  defense. 
If  you  would  like  to  include  Berylco 


in  your  plans  for  the  future,  we 
invite  you  to  share  the  knowledge  of 
the  world's  largest  producer  of  beryl¬ 
lium  copper.  Call  or  write  any  of  the 
offices  listed  below  for  help  or 
sample  material. 

THE  MOST  COMPLETE  LISTING 
of  available  beryllium  copper 
forms  is  contained  in  the  Berylco 
Product  Diroctory,  just  published. 
Send  for  your  free  copy  today. 

TOMORROW’S  PRODUCTS  ARE 
PLANNED  TODAY-WITH 
BERYLCO  BERYLLIUM  COPPER 


[berylco]  .THE  BERYLLIUM  CORPORATION 


DEPT.  3C,  READING  21,  PENNSYLVANIA 

New  York  •  Springfield,  Mass.  •  Rochester,  N.Y.  •  Philadelphia  •  Cleveland  •  Dayton  •  Detroit  •  Chicago  •  Minneapolis  •  Seattle  •  San  Francisco  •  Los  Angeles 

Rmprosontativot  in  pruKipal  woHd-trado  centers 
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Want  mer*  infermotien?  Um  post  cord  m  last  pog*. 


SWAYS 

Rf 

tight 


ThwaiatrM  kvlll  by  Ia4l«  !•<•»«•«  Cb..  liK. 


Modiint  moting  twrfocM  to  dosost  toloroncos. 

Costly  and  diffictdt!  And  the  close  fit  is  often  destroyed 
by  warping,  corrosion  and  normal  use. 


Install  numerous  lotdios,  straws,  bolts  or  otbor  fastenings. 

Also  costly!  And  makes  maintenance  more  difficult,  more 
time<unsuming. 


Made  of  resilient,  compressible  knitted  metal  wire  mesh,  METEX 
strips  and  gaskets  "close”  these  openings  just  as  a  weatherstrip 
"closes”  windows  and  doors. 

Because  they  are  metallic,  METEX  strips  and  gaskets  are  conduaive. 
Because  they  are  knitted,  they  are  flexible  and  resilient.  They  will 
conform  to  surface  irregularities  with  no  loss  in  shielding  efficiency. 

Close  manufaauring  control  assures  uniformity  in  the  resiliency  and 
dimensions  best  adapted  to  specific  applications. 

METEX  elearonic  strips  and  gaskets  are  easy  to  install.  They  are  not 
expensive — in  fact,  they  may  well  save  more  than  their  cost  by  elimi¬ 
nating  the  need  for  many  operations  formerly  thought  necessary. 


USE  MITEX  EUaiOMC  WEATHEISflIPnNC. 

The  simple,  sstre,  economical  way! 


0 

e 


It  u4ll  pay  you  to  investigate  the  production  and  perform¬ 
ance  advantages  of  METEX  Electronic  Weatherstripping.  A 
bulletin  giving  detailed  information  is  yours  for  the  asking 
— fust  write  on  your  company  letterhead. 


Mute  OHic«  &  Ptent,  RomII«,  N«w  Jersey  CanadkiH  Plant,  Hamilton,  Ont. 


PRODUCTION  TECHNIQUES  (contiRiic4) 


Recessed  ite  ior  trimmer  subossembly 
work 


switches  at  a  time.  Grooves  are 
cut  into  the  wood  strip  to  accommo¬ 
date  the  slide  buttons. 

Another  type  of  jig  for  holding 
slide  switches,  used  by  DuMont,  is 
made  entirely  of  metal.  This  clamps 
over  the  front  edge  of  the  work¬ 
bench,  and  has  a  shaft  that  permits 
adjustment  to  any  desired  angle. 
The  switch  plates  are  pushed  into 
spring  steel  clips  to  load  the  jig 
for  applying  and  soldering  cable 
leads  to  the  terminals. 

Irregular-shaped  cutouts  in  a 
metal-faced  plywood  jig  hold  ten 
ceramic  trimmer  capacitors  during 
subassembly  work  for  DuMont  tele- 


This  chauto  support  ilg  rototos  on  an 
onglo^cul  podostol.  Spinning  th#  Ilg 
chongos  tho  angla  as  roquirod  lor  optt> 
mum  work  with  tho  poncU-typo  soldor¬ 
ing  Iron 
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Astron  manufactures  a  complete  line  of  dry  elec* 
trolytic  capacitors,  metallized  paper  copacitors, 
plastic  molded  capacitors,  subminiature  paper 
capacitors  and  standard  and  subminiature  RF 
interference  filters  for  every  radio,  television 
and  electronic  use.  t 

I 

OtPfNO  ON-  insist  On 


^sinoN 


255  Gronf  Avenue,  5.  Newark,  N.  J. 

Export  Division  Rocfce  Intcrnotionol  Corp.,  13  E,  4  ;th 


Size  and  weight  in  filters  are  no  longer  a  problem.  With  Astron 
Subminiature  RF  Interference  Suppression  Filters,  you  can 
provide  for  exceptionally  effective  noise  attenuation  from  14  kc 
to  1000  me  in  full  compliance  with  government  specifications. 
You  retain,  or  even  improve,  the  drairable  characteristics  of 
low  impedance,  and  low  voltage  drop,  with  minimum  heating. 
Astron — the  manufacturer  who  pioneered  high  temperature  and 
high  altitude  filters — has  achieved  outstanding  performance  in 
these  Bubminiature  filters  through  the  use  of  metallized  paper 
capacitor  sections,  specially  wound  inductances,  and  other  new 
components  and  techniques. 

Many  of  the  techniques  Astron  has  develop^  for  the  sub* 
miniaturization  of  its  metallized  paper  capacitors  and  filters 
are  also  employed  to  reduce  the  size  and  weight  of  Astron's 
conventional  paper  and  foil  designs.  Write  us  today,  outlining 
your  filter  requirements.  Our  filter  engineering  staff  will  forward 
recommendations  promptly. 

Celales  AC>3,  wMli  caaislals  infarmalUa  aa  Atiraa  casachart 
aad  Mtart,  it  awallaMa  aa  raqaatl. 

^  VWr  Aifraa  al  Aa  IK  Sfcaw,  ittA  4-707,  Graad  Cttiral  Maca 
Si.,  N.Y.C  bi  Canada,  Ckarlat  W.  foMon,  1926  Garrard  Si.  Sail,  Toronto 
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Weal  HMrt  tafanaatiaa?  Um  h*!  card  an  latt  soft. 


LESS  SPACE 

LESS  WEIGHT 


RF  INTERFERENCE  SUPPRESSION  FILTERS 


V 


where  LESS 
is  MORE 

i  II  f  I*  r  II  ff  I  i  o  II  a  I 
i  II  .V I  r  II  III  <•  II I  .V  ^ 


international 

ingtruments 


INCOKPORATED 


P.  O.  tox  3954,  NEW  HAVEN  15,  CONN. 
UAItON  ENBINEERS  IN  NItNCIML  CITIES 


I 


VondVA” 

SUI-MINIATURE 
AND  MINIATURE 

ELECTRICAL  METERS 


FOR  AIRCRAFT,  GUIDED  MISSILES, 
ELECTRONIC  and  ATOMIC  DEVELOPMENTS, 
COMMUNICATIONS  and  INDUSTRY 
Whorcvar  lt$$  weight  and  tmolUr  die  or*  vital, 
th*M  lub-minialur*  and  minlatur*  nMteri  allow 
mere  tavinge.  They  not  only  provide  accuracy  and 
dependability  equal  to  that  of  larger  modeli,  but, 
in  addition,  the  inherently  ttrong  conetruction  with- 
tiandt  ehock  ond  vibration  far  better  than  conven- 
tienal  tiled  Inttrvmentt.  A  D'Artonval  type  move¬ 
ment  of  excellent  design,  precision  workmanship 
and  materials  of  selected  quality  permit  miniaturi¬ 
sation  while  retoining  high  performance  standards. 
AAeters,  testing  devices  ai>d  allied  equipment  ore 
available  for  a  wide  variety  of  requirements  and 
con  be  odopted  for  use  wherever  it  it  desired  to 
measure  quantities  electrically.  Instruments  are  engi¬ 
neered  for  unusual  opplicoliont  by  our  staff  of  skill¬ 
ed  technicians.  Efficient  production  insures  good  de¬ 
livery  and  lew  cost  on  both  regular  and  special  jobs. 
If  smaller  site  and  lighter  weight  con  help  solve 
your  instrunsent  problems,  fill  in  ond  moil  the  at¬ 
tached  coupon  today. 


Ploosa  sand  me  anglneering  data  sheets  J 
covering  the  International  line  of  instru-  | 
ments.  I 


PO«TION_ 
CO.  NAME. 
ADDRESS.. 
CITY _ 


ANY 

SIZE 


PAPER  TUBES 


'iS 

A50 

Vi  TO 


It  p»f%  to  check  your  requirements  with 
PARAMOUNT  . . .  because  you  benefit 
from  PARAMOUNT’S  coii*proved  design 
and  construaion— vast  range  of  stock 
arbors— wide  experience  in  engineering 
soecial  tubes!  Hi-Dielectric.  Hi-Strength. 
K^t,  Fish  Paper,  Red  Rope,  or  any  com¬ 
bination  wound  on  automatic  machines. 
Tolerances  ±  .002'. 

ALSOt  Sbellae-BatiMi  Kraft  paper  tubing. 
Heated  shellac  forms  an  adhesive  bond 
between  the  laminations.  Absolutely  mois¬ 
ture  resistant. 


SINCE  1931 

Paramount 

PAPER  TUBE  CORPe 

616  Lofoyolt*  St.,  Fort  Woyno,  Ind. 

M/ri,  s/  Pmp«r  Tuhing/tr  tht  Eltctricml  Imdmstry 


MCTANGULAR^ 
TRIANGULAR 
.  HALF-ROUND  y 
\  ROUND  / 


&ntukti^  VIBRATION  AND 
STRBSi^NALYSIS  SYSTEM 


Th«  Cantury  Vibratian  ond  Strass  Anolysis  Systam  provides  all  of  the  necessary  equipment 
to  amplify  and  record  vibration  and  streu-stroin  phenomena  over  a  frequency  range  from 
0  to  2000  cps. 

Two  modes  of  meoiurements  ore  used  in  covering  this  system:  (a)  a  carrier  amplifier  system 
to  measure  phenomena  in  the  range  of  0-300  cps,  utilising  externally  excited  pick-ups  as  the 
sensing  element;  and  (b)  o  linear-integrating  amplifier  system  covering  (he  range  of  3-2000 
cps,  utilizing  self-generating  pick-ups,  or  d.c-  excited  strain  goges  employed  dynamically- 
Both  of  these  modes  utilize  either  the  Century  Model  408  or  409  Ouillograph. 

Writt  for  Bulletins. 


CentiViu^  GEOPHYSICAL  CORPORATION 

^  TULSA.  OKLAIOMA 

4447  No  3406  W  WoiH.r^jtoq  tivd  23*  L«*Oy."*  St  ,30V  ••••dtr  St  '  EXPOfT  OffiCE 

^PK,  -Ig  oh.odO  Po  Ldt  Acg#  .1  \t  ’-.o'.*  La,y*on  7  DoHo*  >49  1  >ad-oy  N  Y  C.ty 


Want  mere  iefenwatiea?  Use  pest  card  on  hut  page. 


Morch,  1953  — ELECTRONICS 


Bendix  Aviation 
Corporation 

concentrates  development,  sales  and 
production  of  special-purpose  electron 
tubes,  inverters  and  AC  generators 
with  its  dynamotors  and  small  motors 
at  its 

Red  Bank 
Division 


^  J.O  provide  its  customers  with  an  unequalled 
source  for  special-purpose  electron  tubes, 
inveners  and  AC  generators,  Bendix  Aviation 
Corporation  has  placed  its  entire  development, 
sales  and  manufacture  of  these  produas  with 
its  Red  Bank  Division  at  Eatontown,  N.  J.  Here 
in  a  modern  new  plant  of  over  1 18,000  square 
feet  have  been  concentrated  the  most  highly 
skilled  personnel  and  the  latest  available 
machinery  to  produce  the  highest  quality 
electron  tubes,  inverters  and  AC  generators 
possible.  At  the  same  time,  a  full-scale  program 
is  being  carried  on  continuously  at  Red  Bank 
to  develop  these  products  for  even  greater 
efficiency  and  versatility.  In  addition  to  its  new 
products  .  .  .  taken  over  from  the  Eclipse- 
Pioneer  Division,  Teterboro,  N.  J.  .  .  .  the 
Bendix  Red  Bank  Division  will  continue  pro¬ 
ducing  its  established  line  of  dynamotors  and 
small  DC  motors.  If  you  require  precision 
items  of  these  types,  it  will  pay  you  to  take 
advantage  of  the  unique  experience  and 
facilities  offered  to  you  by  Bendix  Red  Bank. 


Division  of 


SaiMs  tandlx  liaarnaHiwI  73  FMMt  Avail—,  Naw  Vaih,  1 1,  N.  Y. 
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SPECIAL-PURPOSE  ELECTRON  TUBES 


INVERTERS 


^  ABOUT  VICTOREEN 

Oldest  Manufacturer  of 
radiation  measuring  instruments. 

Over  ten  years  experience  in 
development  and  engineering  of 
electronic  tubes,  specializing 
111  subminiaturc  types. 


MKHANICAl  lEOUIREMENTSi 


Aa^Mar. 


CauKtaf. 


CONDITIONS  OF  USACEi 


Filaaaat  Currant 
Grid  VoHoga _ 


Currant  Ragulalor. 


Vottoga  Ragulater. 


Grid  Currant. 


Valtaga  lafaranci 


Scraan  Currant. 


CLASSIFICATION! 


Sug|>ra(tor  Currant. 


Maninum  Fraquancy. 


Plata  Voltega. 
Plata  Currant. 


Pantoda__ 
Sgacial  Pur| 


AaplIRcation  Factor. 


Plata  Oluipoti 


Powar  Output. 


Caraal 


SPECIFICATIONS! 


Othar. 


Initially _ Annually— 

ANY  OTHER  REQUIREMENTSi 


Um  of  IwooMra  lor  Mldariag  a  amoll 
ioint  In  on  axporlmontal  hooring-oid 
unit  in  on  MIT  loboratorr.  Tool  rock 
fostonod  to  front  odgo  of  bonch  koopa 
moat-unod  toola  within  raoch  trad  an- 
cooragaa  putting  aoch  ona  away  whan 
work  with  it  la  flnlahad.  Loop  of  wlra 
inaortad  in  adga  of  banch  in  nupport 
for  clip  laoda 
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r 


^‘Designed  lor  Appliniion  ** 

Delay  Lines  and  Netiinrks 

The  James  Milieu  Mfg.  Co.,  Inc.  has  been 
producing  continuous  delay  lines  and  lump 
constant  delay  networks  since  the  origination 
of  the  demand  for  these  components  in  pulse 
formation  and  other  circuits  requiring  time 
delay.  The  most  modern  of  these  is  the  distrib* 
uted  constant  delay  line  designed  to  comply 
with  the  most  stringent  electrical  and  mechan¬ 
ical  requirements  for  military,  commercial 
and  laboratory  equipment. 


Millen  distributed  constant  line  is  available  as 
bulk  line  for  laboratory  use  and  in  either  flex¬ 
ible  or  metallic  hermetically  sealed  units 
adjusted  to  exact  time  delay  for  use  in  produc¬ 
tion  equipment.  Lump  constant  delay  net¬ 
works  may  be  preferred  for  some  specialized 
applications  and  can  be  furnished  in  open  or 
hermetically  sealed  construction.  The  above 
illustrates  several  typical  lines  of  both  types. 
Our  engineers  are  available  to  assist  you  in 
your  delay  line  problems. 


JAVIKS  MILLKN  VlFG.  CO..  IN'C. 

VIAINOH  ICK  ^  \M)  K.VCIOlt^ 

MACDKN.  M\S.SA(.lll  Sl'/nS,  l.S.  A. 


aSCTRONICS  — A4arcS,  ;953 


Want  aiar*  laforaiotiaa?  Uia  post  card  aa  lact  pat*. 
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Want  mart  informatimi?  Um  post  emr4  m  Int  pogn. 


ENGINEERS . . .  TECHNICIANS ! . .  Aere  is  yovr 


isdim 


Dip 
Meter 


M 

[‘.’in' 

*pi 

^39Zi 

^  NET 


VIRSATILITY,  C0MP4CriV£55,  QI/AUU 


Few  instruments  will  prove  so 
handy  in  so  many  ways  as  this 
versatile  B&W  Model  600  Dip 
Meter!  Ideal  for  lab,  production, 
service  or  ham  shack  use,  it  pro¬ 
vides  a  quick,  accurate  means 
for  measuring  resonant  circuit 
frequencies,  spurious  emissions 
and  many  other  tuned  circuit 
characteristics.  Shaped  for  easy 
use  in  today’s  compact  electronic 
assemblies,  highly  sensitive  and 
accurately  calibrated,  it  incor¬ 
porates  many  features  previously 
found  only  in  higher-priced  instru¬ 
ments.  You’ll  find  dozens  of  uses 
for  it  as  ... 

A  Orld  Dtp  Otcillatar  for  determin¬ 
ing  resonant  frequencies  of  tank 
circuits,  antennas,  feed  line  sys¬ 
tems,  and  parasitic  circuits;  align¬ 


ing  filters  and  traps;  peaking  coils, 
neutralizing  and  tuning  transmit¬ 
ters  before  power  is  applied. 

An  Abssrptisn  Wavs  Meter  for  ac¬ 
curately  identifying  the  frequency 
of  radiated  power  from  various 
transmitter  stages;  locating  spuri¬ 
ous  emissions  causing  troublesome 
TV  and  radio  interference,  and 
many  similar  uses. 

An  Auxiliary  Signal  Generator 
providing  a  signal  for  tracing  pur¬ 
poses  and  for  preliminary  align¬ 
ment  of  receivers,  converters,  and 
I-F  stages. 

An  R-E  Signal  Monitor  for  audible 
observation  of  hum,  audio  quality, 
and  other  audible  characteristics 
of  radiated  power. 

For  Capacity,  Inductance,  end  "Q" 

measurements  in  conjunction  with 
other  components  of  known  value. 


^  Covers  1.7S  to  260  me.  in  5  bonds. 

V  Ad|uslable  sensitivity  control. 

V  Sise  3“  X  3"  X  7“.  Weight  3  lbs. 

^  Handy  wedge-shepe  for  cosy  ac¬ 
cess  in  hord-lo-get-ot  places. 


TECHNICAL  FEATURES 

.  in  5  bonds.  ^  Monite 


V  Monitoring  |ack  and  B-f-  OFF 
switch. 

y/  Rust-proofed  chassis,  aluminum 
case. 

^  Built-in  power  supply  for  110 
voHs  A.C. 


Sold  by  footing  disfribufors  throughout  U.  S.  A.  and  Cattada 
Data  bullotin  soitf  on  roqvosf. 


BARKER&WILLIAMSON,Inc. 


FRODUCTION  TECHNIQUES  (centisoed) 

consiats  of  soldering  tweezers  with 
an  insulated  handle  and  a  control 
box  for  use  with  either  a  foot  or 
knee  switch.  Power  input  is  116  v 
a-c,  and  output  is  up  to  15  amperes 
at  4  volts.  A  rotary  selector  switch 
on  the  control  box  provides  a  choice 
of  five  temperatures,  from  low  heat 
for  soldering  fine  wires  such  as  No. 
52  AWG  up  to  high  heat  for  solder¬ 
ing  the  equivalent  of  two  No.  14 
wires. 

The  tweezers  themselves  weigh 
only  2i  ounces,  which  minimizes 
fatigue  in  production  use.  The 
separate  switch  permits  using  the 
tweezers  to  position  parts  and  hold 
wires  together  before  and  after 
soldering,  with  heating  current 
being  applied  only  when  actually 
wanted.  The  resulting  pin-point 
localization  of  soldering  tempera¬ 
ture  tends  to  eliminate  rosin  joints, 
minimizes  insulation  shrink-back  or 
burning  and  reduces  fire  hazards 
and  possibility  of  burns. 


;  Material-Moving-Techniques 

1  With  electronics  plants  operating 
'  at  full  capacity  practically  every¬ 
where  today,  efficient  utilization  of 
I  space  for  storing  incoming  raw 
materials  has  a  direct  bearing  on 
plant  output.  Under  these  condi- 
I  tions,  new  material-moving  equip¬ 
ment  pays  for  itself  quickly. 

I  In  Sylvania’s  Buffalo  plant, 
i  changeover  from  conventional  wood 
I  crates  to  folding  steel  crates  doubled 
I  the  storage  capacity  of  each  square 


1  237  Fairfield  Avenue  , 


Upper  Darby,  Pennd. 


New  method  oi  atorlaq  auto  radio  stamp¬ 
ings.  Collapsed  crate  is  on  floor  in  fore¬ 
ground 


features 

SPEED  UP 
COIL 

WINDING 

Assure  accuracy 
and  low  cost 


Leesona  No.  107  Coil  Winder 
Offers  Many  Advantages 


1.  Awt.m.tic  D.llv.ry  Sh.lf  doea  it! 
Ifew  shelf  feeds  the  paper  inserts  to  the 
coils,  exerting  uniform  tension  on  the  paper 
as  it  is  fed  into  the  coil.  This  means  tighter 
finished  coil.  Staggers  overlaps  to  insure 
perfectly  roimd  or  square  coils.  Delivery 
shelf  automatically  lengthens  each  insert 


as  the  coil  diameter  increases.  This  makes 
certain  that  the  coils  produced  are  within 
the  maximum  allowable  outside  diameter. 

3.  Awtamatk  DactranU  Spaad  Cantral. 
Slow,  cushioned  start  .  .  .  gradual  speed 
build-up  . .  .  constant  high  running  speed 
for  uniform  wire  tension  and  coil  density. 


S.  AutaataMc  ttap  Matlaa  —  stopa  the 

machine  whenever  a  spool  runs  out  or  a 
wire  break  occurs. 

4.  AtitassaHs  CwNitar  stopa  the  machine 
when  the  required  number  of  turns  have 
been  reached. 

Send  for  Bulletin  107  —  get  the  details 
on  this  fully  automatic  Leesona®  No.  107. 
It  will  show  you  how  to  get  the  exact  elec¬ 
trical  characteristics  you  want  in  either 
paper  or  acetate  insulated  coils,  at  the 
highest  production  rate,  and  lowest  coat. 


UNIVERSAL  WINDING  COMPANY 

P.  O.  Box  1605,  Providonco  1,  R.  I. 

Chicago  offlea  and  Damonstration  Room,  9  So.  Clinton  St., Chicago  6,  III. 


For  winding  coils  in  quantity 
accurately  .  .  .  automatically 
use  Universal  Winding  Machines 


ELECTRONICS  — /Merck,  7953 


Want  nmrt  inforsMtion?  Um  post  card  on  last  poet. 
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A  "LOCATOR”  FOR 
^  SURGERY  ^ 


The  Kirby-Thurstone  Cholelithophone 
i«  an  ingenious  electro-acoustic  device  for 
the  detection  and  location  of  gallstones 
in  the  common  and  hepatic  ducts.  This 
fine  aid  to  surgery  is  a  joint  development 
of  the  University  of  Pennsylvania 
Hospital  and  Pennsylvania  State 
College.  The  precise  and  depend- 
able  instrument  is  manufactured 
by  Centre  Electronic  &  Mfg.  Co. 

CHICAGO  Sealed-in-Steel  trans- 
formers  are  specified  and  used  m 

exclusively  for  the  completely 
dependable  performance 
required  of  tW  instrument. 


Two-way  radio  on  Uit  truck 

foot  of  floor  space  for  punch-pres» 
parts  awaiting  assembly  into  auto¬ 
radios.  The  design  of  the  new  Pal- 
letainer  crates  (made  by  Union 
Steel  Products  Co.,  Albion,  Mich.) 
permits  four-high  stacking,  where¬ 
as  wood  crates  could  be  safely 
stacked  only  two-high.  When  not 
needed,  the  new  crates  can  be  col¬ 
lapsed  for  compact  out-of-the-way- 
storage.  A  walk-along  fork  truck  is 
used  for  stacking  and  unstacking 
the  loaded  crates. 

While  not  used  in  Sylvania’s 
Buffalo  plant,  dispatching  and 
utilization  of  lift  and  fork  trucks 
may  be  expedited  by  use  of  new 
GE  industrial  two-way  radio  oper¬ 
ating  directly  from  the  truck 
storage  battery.  Installation  is  sim¬ 
plified  by  having  all  operating  con- 


Ptiato  CMrtM, 
Ntwp«ft  Hfwt 
ShipbMi  t  Din 
DochCa 


The  S.  S.  United  States  last  word  in 
Superliners — incorporates  every  known  sea¬ 
going  safety  device.  Among  its  electronic 
safety  features  is  the  Announcing  System 
Amplifier,  designed  and  built  by  Electronic 
Engineering  Company,  Inc.,  of  Norfolk, 

Va.  The  power  transformer  specified 
and  used  in  this  super-dependable 
amplifier  is  by  Chicago.  Where 
dependability  is  an  absolute 
requirement,  you’ll  find 

CHICAGO  -  the  world’s  ^ 

toughest  transformers. 


S-TYFE  ^ 

S«al«d-in- 
SimI,  with  l«s 
tanninalt  and 
flans*  mount 


Pro*  "Naw 

You'll  want  th*  lull  dataih  on  CHKAGO’S  N*w  Eqvipmssl  tin*, 
covwing  tho  complutu  rang*  of  "S*al*d-in-St**l"  troniformon  for 
*v*ry  modorn  circuit  application.  Writ*  for  your  Fr**  copy  of 
Catalog  CT-I  S3  today,  or  got  it  from  your  oloctronic  part*  dittributor. 


yexpH  Salst  Div.: 

J  Scf^l  Intornotionol,  Inc. 
4837  N.  Lincoln  Ay*. 
Chicoso,  III.,  U.S.A. 
CABLE  ADDRESS: 
HARSHEEL 
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) 

“Check  your  air,  Sir?" 


Air  compraMor  and  tank  are  at  right.  Lothi  eyl- 
indara  on  rack  dry  air  bafora  it  antara  caMaa. 


Ha’a  ctMcking  tha  air  proaaura  in  a  branch  cabla,  ona  of 
aooraa  aarving  a  town.  Tha  raadinga  alortg  tha  cabla  ara 
plottad  aa  a  graph  to  Hnd  low-proaaura  pointa  which  indi* 
cate  a  break  in  the  protactir<g  aheath. 


To  keep  voiees  traveling  strongly  through  telephone  cables,  you  have 
to  keep  water  out.  lliis  calls  for  speed  in  locating  and  repairing  cable 
sheath  leaks  — a  hard  job  where  cable  networks  fork  and  branch  to 
serve  every  neighborhood  and  street. 

At  Bell  rdephone  Laboratories,  a  team  of  mechanical  and 
electrical  engineers  devised  a  way  to  fill  a  complex  cable  system  with 
dry  air  under  continuous  pressure.  Pressure  readings  at  selected 
points  detect  cracks  or  holes,  however  small.  Repairman  can  reach 
the  spot  before  scrsice  is  impaired. 

It’s  another  example  of  how  Bell  Laboratories  works  out  ways  to 
keep  your  telephone  service  reliable— and  to  keep  down  the  cost  to  you. 


gif'Ulf' 


Matter  melera  keep  watch  ovtr  tha  variout  eablp 
natworka  which  leave  a  talephona  office  in  all 
diractiont  to  aarve  a  community.  Air  entera  the 
lyatem  at  7  poundt  preaaura,  but  may  drop  to  2 
pounda  in  outarmoat  tectione— atill  enough  to 
keep  dampneea  out. 


BELL  TELEPHONE  LABORATORIES 


Improving  lolophono  lervice  for  America  providot  careen  for  creative  men  in  mechanical  onginooring 


PRODUCTION  TECHNIQUES 


(cMfimitd) 


trols  on  the  front  of  the  radio 


Noiden 


MILFORD,  CONNEaiCUT 


o/n/Z 

WHITE  PLAINS,  NEW  YORK 


cabinet,  with  control  knobs  large 
enough  to  permit  adjustment  even 
with  gloves  on.  Use  of  radio  reduces 
aisle  traffic  in  plants,  as  trucks  do 
not  need  to  travel  empty  to  dispatch¬ 
ing  centers  for  new  orders. 

Replacement  of  hooks  with  pirns 
on  an  overhead  chain  conveyor  iier- 
mits  handling  of  four  auto  radio 
housing  units  per  conveyor  section 
in  place  of  one.  Other  pans  carry  a 
still  larger  number  of  top  and 
bottom  cover  units  for  the  auto 
radio,  so  that  one  feed  conveyor 
serves  the  entire  assembly  line. 
Large  lettered  labels  Scotch-taped 
to  the  pans  indicate  the  required 
loading  of  each  to  maintain  the  cor¬ 
rect  ratio  of  the  three  parts;  thus, 
WA  identifies  the  pan  for  wrap¬ 
around  housing,  TO  is  for  top  covers 
and  BC  is  for  bottom  covers.  This 
technique  is  used  in  Sylvania’s 
Buffalo  plant. 


I-F  Transformer  Jig 

Spring  contacts  mounted  just  be¬ 
hind  vertical  guide  bars  provide  a 
quick  means  of  connecting  to  five 
stud-type  terminals  of  a  television 
i-f  transformer  for  sampling  in- 


S«tup  used  In  DuMont's  incoming  in- 
spoction  dopartmoni  to  chock  I-f  trons- 
iomors.  Ilg  gives  free  access  to  ad- 
lusting  screws  at  both  ends  of  the 
transformer 


320 


West  stars  infarmeties?  Um  post  card  as  leit  page. 


March,  1953  —  ELECTRONICS 


There  ore  hundreds  of  jobs 
open  to  engineers  today! 

out  ^ew  opportunities  like  these 


Westinghouse  is  in  nuclear  power  to  stay.  We  believe  in  the 
development  of  atomic  energy  as  man’s  next  great  source  of 
power.  If  you  want  to  get  in  on  a  new  era  in  industry,  we  want 
to  talk  to  you. 


Atomic  power  opportunities  are  waiting 
for  electronic  engineers 
with  4  to  10  years  of  this  kind  of  experience... 


EUCTRONIC  COMPUTERS,  employing  pulse  amplifying  wide  range  linear 
amplifying  and  rate  circuits. 

NULL  lALANCE  DEVICES,  employing  both  vacuum  tube  and  magnetic 
amplifiers,  SERVOMECHANISMS,  PLANT  CONTROL  SYSTEMS. 

LIAISON  with  customers,  contractors,  designers  of  component  equip* 
ment. 

SUPERVISION  of  drafting  work. 


REAAEMBERI  W«  or*  primarily  Intsrestad  In  good  oxporf- 
oncod  opplicotion  and  dovolopmont  onglnoors — lack  of 
provlouf  roactor  dovolopmont  oxporionco  h  no  handicap 
ht  this  typo  ot  work. 


HOW  TO  APnV!  What  Westinghouse  wants  to  know  is:  Where  and 
when  you  obtained  your  degree  .  .  .  how  you  did  in  school  .  .  .  where 
you  have  worked  at  your  profession . . .  what  kind  of  work  you  have  done. 

In  other  words,  right  now  we’re  more  interested  in  your  ability  to 
fill  current  openings  and  to  develop  in  the  Westinghouse  Atomic 
Power  Division  than  we  are  in  your  vital  statistics.  Write  your  letter 
of  application  accordingly. 

You  will  be  in  communication  with  men  who  are  experienced  in 
keeping  secrets.  All  negotiations  will  be  discreet,  and  your  reply  will 
be  kept  strictly  confidential. 


Address  yeer  eppBcerten  letter  tei  Meneger,  IndestrM  leleSleiM  DeperSiesiH, 
Westtagkeese  aestTk  CerperaOen,  O.  Bex  1 4dS,  PHfsbwi  gh  SO,  Bennsyl- 


Whot  do  you  want? 

MONEY?  Good  jobs  arc  open  here 
now — waiting  for  good  men  who 
want  to  malK  a  permanent  connec¬ 
tion. 

A  PERMANENT  JOR?  Many  of  the 
engineers  who  joined  Westinghouse 
20  and  25  years  ago  arc  still  with 
Westinghouse — and  in  key  positions 
— and  engineers  who  join  us  now 
will  have  the  opportunity  to  make 
this  work  their  lifetime  careers.  When 
many  other  industries  may  be  going 
through  slack  times,  atomic  energy 
will  still  be  in  a  stage  of  expansion. 

SUMIRIAN  LIVING?  It's  here— within 
easy  driving  distance  of  your  work. 
Within  a  few  minutes  of  shopping 
centers  .  .  .  schools  .  .  .  metropolitan 
centers. 

JOR  EXTRAS?  Westinghouse  offers: 
Low  cost  life,  sickness  and  accident 
insurance  with  hospital  and  surgical 
benefits.  A  modern  pension  plan. 
Westinghouse  stock  at  favorable 
prices.  Westinghouse  appliances  for 
your  home  at  discount. 

YOUR  KIND  OF  ASSOCIATES?  Every 
fourth  person  in  the  Division  is  an 
engineer  or  scientist.  More  than  half 
the  top  Westinghouse  executives  are 
engineers. 

FASCINATING  WORK?  What  other 
branch  of  science  offers  such  exciting 
challenges?  So  many  opportunities 
for  discovery?  So  many  chances  to 
benefit  mankind?  So  many  opportu¬ 
nities  for  original  work? 

GROWTH  OPPORTUNITIES?  Never 
again  in  your  lifetime  will  you  be 
able  to  get  into  such  a  sure-to-expand 
industry  so  early  in  its  development. 


YOU  CAN  6E  5UR£..  IP  nil  W^StlllghoUSe 
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W«.t  mw.  i.fwiMtiMi?  Um  SMt  cord  o.  Imt  pw*- 


M:inufai.h)rc!  L'f  PrvC'^:  ■'>  tlv- tr  :c^:!  Posist(jnct'  Imtrurrffni- 


(centimiMl) 


PRODUCTION  TECHNIQUES 


spection  tests  of  electrical  char¬ 
acteristics.  Another  spring  clip 
holds  the  unit  in  position  when  it  is 
pushed  against  the  contacts,  leaving 
both  hands  of  the  operator  free  for 
adjusting  controls  and  recording 
test  data. 


Sandpaper  Holder 

In  the  cabinet  refinishing  depart¬ 
ment  at  Olympic  Radio  &  Television 
Inc.,  four  small  finishing  nails 
driven  into  a  piece  of  asbestos  board 
serve  as  a  convenient  holder  for 
pieces  of  No.  8  sandpaper.  Up  to  a 
dozen  sheets  at  a  time  are  pushed 
down  over  the  heads  of  the  nails 
when  the  supply  needs  replenishing. 
An  individual  sheet  can  then  be 
easily  lifted  off  as  required  for  rub¬ 
bing  down  a  repaired  area  on  a 
cabinet. 

The  sandpaper  is  used  directly  on 
its  holder  for  cleaning  heated 
spatulas  before  using  them  to  apply 
stick  shellac.  The  blade  is  rubbed 
over  the  top  sheet  of  sandpaper  on 
the  pad. 

Each  spatula  in  this  plant  is  made 
by  grinding  down  a  discarded  large 
half-round  file,  then  fitting  on  an 
oval-shaped  wood  handle.  The  oval 
handle  helps  the  operator  to  hold 
the  working  surface  of  the  blade  ex¬ 
actly  flat  against  the  work. 

When  not  in  use,  the  spatulas  are 
kept  hot  by  pushing  the  blades  into 
a  140- watt  electric  oven  made  for 
the  purpose  by  H.  Behlen  &  Bros., 
Inc.,  New  York.  Water  is  kept 
alongside  for  cooling  the  blades 
slightly  when  they  become  over- 


When  operating  condi¬ 
tions  demand  a  solenoid 
switch  that  will  stand  up 
under  the  most  rugged 
requirements,  always 
choose  Tech  Laboratories 
Solenoid  Switches.  These 
multi-pole  units  are  built 
to  “take  it"  and  are  de¬ 
signed  and  produced  to 
meet  your  individual 
requirements. 


According  to  your  $pocHkation$  you  can  get: 

#  Remote  push-button  operation, 

with  or  without  manual  reset. 

#  Single  or  dual  direction  operation. 

#  Single,  or  up  to  8  decks. 

#  Single  pole  to  4  poles  per  deck. 

#  Two  contacts  up  to  several  hundred  contacts  per  deck. 

#  Shorting  or  non-shorting. 

#  Ceramic  or  phenolic  insulation. 

#  Load  capacities  up  to  10  Amp.— 120  Volts  AC  (de¬ 
pending  on  number  of  contacts). 

#  Long,  trouble-free  service  life. 


Information  on  these  and  our  additional  line  of 
motor  operated  switches  is  yours  for  the  asking 
.  .  .  Write  today  for  complete  catalog. 


ClMBlae  apotala  oa  pad  oi  No.  t  fia- 
Ishlag  papor  boioro  uslag  It  to  buxa  fai 
•tldi  shoUac 
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D.C  POWER  SUPPLIES 

for 

I  RESEARCH  and  TESTING 
I  AIRCRAFT . .  MOBILE . .  MARINI 
ELECTRICAL  EQUIPMENT 


The  OPAD-GREEN  General  Purpose  PoHel*  Supplies  are  designed  to 
furnish  an  adjustable  source  of  unfiltered  direct  current  from  single 
phase  50  or  60  cycle  A.C.  power  lines.  A  unique  feature  is  their  stepless 
control  of  the  D.C.  output  voltage  which  permits  them  to  serve  as  power 
sources  for  a  wide  variety  of  electrical  equipment  and  electro-cheraical 
processes.  For  additional  information  write  for  Bulletin  ]Vo.  147 


71-2  WARREN  STREET,  NEW  YORK  7,  N.  Y 
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Micro  Bearings  Measure  Up 

...  in  this  Cageabie  Vertical  Gyro 

This  Minneapolis'Honeywcll  instrument  for  the  stabilization  and 
control  systems  of  aircraft,  guided  missiles  and  radar  scanners, 
provides  pitch  and  roll  signals  as  a  vertical  reference. 

Used  in  the  precise  caging  mechanism  which  locks  the  gyro 
spindle  in  a  predetermined  attitude.  Micro  Bali  Bearings  measure 
up  to  every  requirement  for  savings  in  friction,  weight  and  space. 

I>ow  friction  is  of  particular  significance,  since  the  mechanism 
operates  on  only  12  watts  (6  watts  standby).  The  high  dura* 
hility  of  Micro  bearings  also  assures  long  trouble-free  operation, 
minimizing  the  problem  of  combat  area  servicing. 

In  any  design  that  calls  for  economies  in  friction,  space  and 
weight,  you  can  count  on  Micro  Bali  Bearings.  They  are  fully 
processed  to  a  true  micro-finish  for  smooth,  quiet  operation  and 
maximum  wearing  qualities. 

cACicto  mSTRUBEHT  BAU  BEARINGS 

NIW  HAM^SHIRI  tALl  MARINOS,  INC.  5  Main  Str«*t,  R*t*rborou9li,  N.  H. 


I 


CHick  THiSI  MICRO  ADVANTAGES  > 


•  RrMitlon  T*l»r«inc«* 

Fully  procMMd  to  o  truo  micro-finish. 
Tohtroflcos  oro  ASEC-S  and  highor. 

•  Mor*  $!«••  ■nd  Typm 

Avoilabla  in  135  sIzm  and  typns  down 
to  .04"  boro,  0.0.  Motoriab  Indudo 
chromo,  stoinlois  stool  and  borylllum 
ceppor.  Spocial  Itoms  and  matorlals 
contidorod. 

•  iNRiiMariMa  AositHiNca 

Top  stoff  ot  dodga  onginoors  ovoilablo 
to  bolp  custonors  at  any  timo. 


•  AvaUaliility  ;  ? 

Smoll-quantity  ordors  for  itoms  in  pro¬ 
duction  oro  shippod  oithor  from  stock  or 
os  tbo  nont  run  comos  through,  largo 
quantitios  oro  schodulod  for  oorliost  poo- 
siblo  doiivory  provoiling  ot  timo  of  ordor. 


Fro*  Cortoriog 
Sond  today  tor  Cat¬ 
alog  No.  S3  which 
givao  full  spociSco- 
nons  and  applica¬ 
tion  data  on  oil 
typos  and  siiaa  of 
Micro  Soli  Soarings. 
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heated  because  of  insufficient  use. 
Benzine  in  a  glass  jar  alongside  is 
used  for  wetting  sandpaper  for 
sanding  down  the  shellac  after  burn¬ 
ing  it  into  a  dent  or  crack  on  a 
cabinet. 


Solder  Pot  Protector 

To  PREVENT  solder  pots  from  being 
tipped  over  accidentally  while  being 
used  for  tinning  stripped  ends  of 
stranded  wire,  each  pot  is  protected 
with  a  U-shaped  base  and  guard  in 
the  wire-cutting  department  of 


Aluminum  guard  pravanlo  ooldar  pot 
from  baing  knockod  ovar  ond  at  oamo 
tlm#  oonroo  oa  convoniant  bond  root  for 
controlling  immoraion  of  wiraa  In  aoldor 

Olympic’s  plant.  The  base  of  the 
holder  is  heavy  sheet  asbestos.  The 
guard  is  riveted  together  from  sheet 
aluminum  and  nailed  to  a  U-shaped 
wood  base  fastened  on  top  of  the 
asbestos  sheet. 


Vacuum  Metallizing  Process 

In  plating  or  metallizing  metals 
and  plastics  by  high-vacuum  evap¬ 
oration,  articles  to  be  coated  are 
placed  upon  suitable  jigs  and  intro¬ 
duced  into  the  chamber  which  con- 
I  sists  of  a  bell  jar,  or  in  large  indus¬ 
trial  units,  a  steel  tank.  A  small 
amount  of  the  coating  metal  is 
placed  on  filaments  arranged  in  the 
chamber. 

The  chamber  is  evacuated  to  the 
required  degree  of  vacuum,  and  low- 
I  voltage  current  is  fed  to  the  fila¬ 
ments.  These  become  incandescent 
1  and  heat  the  coating  metal  to  a 
'  point  where  it  boils  and  vaporizes ; 
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i  IPIIfifilS)  i 


IPili!!l€fll©i=IPIIirfil§ 


CAPACITOR 


Aerovox  offers  the  widest  choice  of  function«fitted* 
impregnonts.  Exomplost 

For  minimum  size  and  average  operating  condition*, 
there  are  several  wax  impregnating  compounds. 

For  minimum  weight  and  size  yet  providing  maximum 
reliability,  there  is  Hyvol  D. 

For  marked  stability  and  reliability  over  wide  tempera^ 
ture  ranges,  there  is  Hyvol  M. 

For  utmost  dependability  under  severe  operating  condi¬ 
tions,  there  is  Aerolene. 

For  extreme  stability,  plastic  him  dielectrics  are  avail¬ 
able. 

For  heavy-duty  AC  operation,  there  is  synthetic  H)rvol  F. 

Tell  us  what  that  capacitor  is  expected  to  do. 

We’ll  select  the  impregnant  best  fitted  to  that  function. 


Aerevex  engineers  are  always  ready  to 
study  your  circuitry,  associated  cempo- 
nonts  and  eporatienal  roquiromonts,  H 

Kou  wish.  This  can  moan  marked  sow 
igs  in  component  costs,  along  with  the 
best  choice  of  capacitors,  let  us  tell  you 
about  it. 


AgRQVQX  ^nppORATiQM 


m  L  4SWS^  NnvTwh  t?.  N.V.  •  CAIk  i 
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OUAH  M.V. 

r.  niT.oSiCiiiA  smo<fOscsnssistie.iiiiAii»o« 

Want  aiora  iaforaMtioa?  Um  po*t  cord  m  Istt  ras«- 


^  .  NEW  tEOFORO,  MASS. 

wili^  giVMION  * 
CUVKAND,  OMO 


^  'Wxttc 

ACE  SCREEN  ROOM  GUIDE 


Contains  latest  data  on  ACE 
shielded  enclosures,  an  analysis 
L  of  attenuation  versus  frequency 
measurement  techniques,  and 
suggestions  for  obtaining  maxi¬ 
mum  shielded  enclosure  efficiency. 
Ask  for  Bulletin  3.  ^ 
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the  metal  vapor  thus  generated 
condenses  on  the  articles  in  the 
chamber,  producing  a  bright  coat¬ 
ing  of  microscopic  thickness.  When 
the  coating  is  applied  to  only  one 
surface  of  an  article,  it  may  be  held 
stationary  in  the  chamber.  When  a 
number  of  surfaces  must  be  coated 
or  where  irregularly  shaped  pieces 
must  be  completely  covered,  rotary 
jigs  are  employed. 

In  at  least  95  percent  of  applica¬ 
tions,  the  coating  metal  is  alumi¬ 
num,  although  silver,  gold,  copper, 
zinc,  chromium,  cobalt,  nickel, 
selenium,  and  in  fact,  practically 
any  metal  and  many  metallic  com¬ 
pounds,  as  well  as  alloys,  can  be  de¬ 
posited  in  the  same  manner.  Alu¬ 
minum  is  distinguished  by  its  low 
cost,  availability,  resistance  to 
tarnish,  high  reflectance  and  ease 
of  evaporation.  One  pound  of 
aluminum  will  cover  25,000  square 
feet  of  surface.  The  thickness  of 
the  film  is  usually  four  millionths  of 
an  inch,  although  for  special 
purposes  it  is  possible  to  produce 
deposits  ranging  from  half  a  micro¬ 
inch  to  forty  microinches.  In  the 
case  of  plastics  or  other  nonmetallic 
base  materials  where  greater  thick- 
[  ness  is  required,  the  vacuum  evap- 
I  oration  method  provides  an  ideal 
i  electrically  conducting  base  for  sub- 
I  sequent  buildup  by  conventional 
j  electroplating. 

The  surface  and  hence  the  bril- 
!  liance  of  the  metal  coating  is  gov¬ 
erned  by  the  smoothness  of  the  sur¬ 
face  to  be  coated.  It  is  sometimes 
,  desirable  to  precoat  the  plastic  arti- 
!  cles,  particularly  where  enhanced 
I  brilliance  is  desired.  The  costly 
I  bufbng  operation  necessary  to 
achieve  brilliant  electroplated  fin- 
{  ishes  on  metals  may  be  totally  elimi¬ 
nated  by  substituting  an  easily 
applied  precoat. 

Depending  upon  the  type  of  serv¬ 
ice,  it  may  be  necessary  to  over¬ 
coat  the  aluminum  coating  to  pro¬ 
tect  it  from  abrasion  and  strongly 
corrosive  atmospheres.  Both  dip 
and  spray  methods  are  successfully 
employed  in  the  application  of 
organic  topcoats  and  undercoats. 

Overcoating  offers  the  advantage 
that  considerable  variation  in  color 
is  possible  w'hile  retaining  the 
metallic  luster.  For  example,  an 
amber-tinted  topcoat  will  simulate  a 
gold,  copper  or  brass  finish.  The 


GUARANTEED 


megacycles. 

USED  by  top-ranking  miliury 
and  civilian  equipment  pro¬ 
ducers  and  laboratories 
throughout  the  world. 


PRE-BUILT,  ready  to  install. 
Easy  to  enlarge  or  to  relocate. 

CELL  TYPE  or  single  shielded 
rooms  for  any  requirement. 
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PROBLEM:  To  locate  vibration 
and  measure  it 


*'►  SOLUTION:  This  sensitive, 

velocity-type  MB  Vibration  Pickup 


To  LICK  VIBRATION  you’vc  got  to  locate  it 
first.  That’s  a  job  for  which  the  MB  Vi¬ 
bration  Pickup  was  developed.  It  has  the 
sensitivity  needed  to  detect  the  faintest  vi¬ 
bration— the  stamina  to  withstand  the 
strongest. 

When  fastened  to  the  product,  compo¬ 
nent  or  structure  under  test,  this  pickup 
faithfully  converts  vibratory  motion  into 
elecrical  output.  Its  signal  can  be  seen  and 
studied  on  the  oscilloscope;  or  measured  by 
meter  such  as  the  direct-reading  MB  Vibra¬ 
tion  Meter;  or  fed  to  vibration  analyzer. 

The  pickup  is  usable  from  5  to  2000  cps 
in  horizontal  or  vertical  operation.  Magnetic 
damping  assures  calibration  stability.  Light¬ 
weight  moving  coil  and  low-friction  pivot- 


IlluBtrated  htr«  it  the  MB  Typt  Itt  Vibration  Pickup 
developed  for  jet  engine  teiting.  it  witkitandt  500* F, 


ing  account  for  the  pickup’s  wide  range  of 
serviceability. 

Today,  this  unusual  instrument  is  being 
found  indispensable  for  accurate  vibration 
detection.  It’s  one  more  reason  why  MB  is 
known  as  headquarters  for  the  answers  to 
vibration  problems  — including  those  in 
shake  testing,  measurements,  vibration  iso¬ 
lation  and  shock  mounting.  Full  details  on 
pickups  in  Bulletin  No.  124-5.  Write  us. 


Double  duty  vibration  exciter 

Specification  MIL-E-5272  and  other  vibration  testing  specifications  can  be 
met  with  the  Model  C-1  Shaker.  It  develops  50  pounds  of  force.  An  electro¬ 
magnetic  shaker,  it  features  easy,  continuous  control  of  force  and  frequency. 
It  also  serves  as  a  calibrator  for  vibration  pickups. 

The  technique  of  calibration  has  been  thoroughly  presented  in  MB’s  book¬ 
let  entitled  *nrhe  Calibration  of  Vibration  Pickups  to  2000  cps.”  Send  for 
Book  let  C-Il-S. 


THE 


MANUFACTURING  COMPANY,  iNC. 

1060  STATE  STREET,  NEW  HAVEN  II.  CONN. 


PRODUCTS  AND  EQUIPMENT  TO  CONTROL  VIBRATION  •  TO  MEASURE  IT  •  TO  REPRODUCE  IT 
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wide  variety  of  attractive  finishes 
thus  possible  is  limited  only  by  the 
injrenuity  of  the  designer. 

Vacuum  coating  units  used  in 
connection  with  this  process  are 
available  commercially  from  the 
Equipment  Division  of  National 
Research  Corp.,  Cambridge,  Mass. 
Chief  use  in  the  electronic  field  is 
for  finishing  both  metal  and  plastic 
escutcheons  and  nameplates  for 
television  and  radio  receivers. 


Cathode  Sputtering 


BRUSH  ELECTRONICS 

INDUSTRIAL  AND  RESEARCH  INSTRUMENTS 
PIEZOELECTRIC  MATERIALS  •  ACOUSTIC  DEVICES  | 
MAGNETIC  RECORDING  EQUIPMENT 
ULTRASONIC  EQUIPMENT 


iwmrm 


COMPANY 

formtrly 

Tht  Brush  Dtvtlopmtnt  Co. 
Brsish  EUcIronus  Company 
is  an  operalint  unit  of 
CUvite  CorporalioH . 


MQlhod  ol  holding  tools  for  stripping  in- 
sulotloB  closo  to  chassis 
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THE  STORY  OF  A  NEW  SCIENCE 

Can  it  help  you  improve  your  products? 


The  cathode  sputtering  process, 
although  related  to  vacuum  evapo¬ 
ration,  differs  in  several  aspects.  In 
sputtering,  the  metal  to  be  coated 
is  transferred  to  the  article  by 
high-voltage  bombardment  rather 
I  than  by  direct  thermal  evaporation. 

Equipment  required  is  similar  to 
!  the  evaporation  unit  except  that  a 
more  moderate  vacuum  with  pro- 
I  vision  for  adding  an  inert  atmos¬ 
phere  is  required,  and  a  high 
voltage  rather  than  high-amperage 
power  supply  is  employed. 

The  sputtering  process  is  used 
mainly  in  work  with  precious 
metals.  It  is  not  used  in  high  pro¬ 
duction,  since  rates  of  metal  trans¬ 
fer  possible  are  far  less  than  with 
vacuum  evaporation. 


I  Wire>Stripping  Pliers 

I  During  assembly  of  military  elec- 
j  tronic  equipment  in  one  of  DuMont’s 
j  plants,  it  was  impossible  to  push  a 
wire  through  a  chassis  grommet 
1  after  stripping,  because  of  bunch- 

I  » 


PRESS  OR  SQUEEZE  piczo-e/ccfric  materials,  and  they  generate 
electricity.  Conversely,  charge  them  electrically  and  they 
change  in  dimension. 

The  use  of  such  materials,  in  conjunction  with  electronic  circuits,  has 
created  a  virtually  new  science . . .  Piezotronics.  Modern  Piezotronic 
systems  enable  manufacturers  of  dictating  equipment  and  hearing  aids 
to  streamline  their  products.  They  help  the  Navy  detect  submarines, 
and  inspectors  detect  flaws  in  materials.  They  provide  a  "memory” 
for  computing  machines,  and  a  power  source  for  users  of  ultrasonics. 

Brush,  the  world’s  leading  producer  of  man-made  piezo-electric 
materials,  has  prepared  this  informative  24-page  booklet  describing 
Piezotronics,  its  many  functions,  and  its  broad  application.  Mail  this 
coupon  now  for  your  copy  of  "Piezotronics”.  .  .  it  may  spark  the 
product-development  idea  you  have  been  looking  for. 


Please  send  me 

FREE  COPY 

of  24~pngc  illustrated 
booklet 

'PIEZOTRONICS* 


■RUSH  ELECTRONICS  COMPANY,  DEPT.  K-I 
340S  PERKINS  AVENUE  •  CLEVELAND  14,  OHIO 

Name _ _ 

Company _ _ 

Title _ _ _ 

A  ddrete^ - 

City - 


.State- 


in  Instruments  where  reliability  is  Imperative 


where  other  materials  fail 


To  assure  maximum  service  life  and  accuracy, 
engineers  at  Lear,  Incorporated,  planned  to  protect 
their  new  vertical  gyro-mechanism  from  corrosion  by 
housing  it  in  a  completely  inert  and  dehydrated  atmos¬ 
phere. 

Sealing  the  housing,  however,  proved  to  be  more  easily 
said  than  done.  Despite  the  most  elaborate  precautions, 
solder  and  flux  fumes  often  penetrated  the  joint  and 
contaminated  the  delicate  mechanism.  Once  sealed,  it 
was  impossible  to  reopen  the  case  without  loss  of  the 
expensive  cover  and  harness. 

To  both  of  these  problems  a  simple  and  ingenious  solu¬ 
tion  was  found.  A  thin  0-ring  of  Silastic  molded  to  fit 
snugly  under  the  cover  flange  is  used  to  exclude  the 


corrosive  fumes  generated  in  soldering  a  metal  strip 
over  the  entire  joint.  The  Dow  Corning  silicone  rubber 
0-ring  is  not  damaged  by  soldering  temperatures.  And, 
the  gyro-mechanism  is  just  as  accessible  for  repairs 
as  the  contents  of  a  hermetically  sealed  can  of  coffee. 
Lear  also  uses  a  large  ring  washer  of  Silastic  at  each 
end  of  the  housing  to  serve  as  resilient,  shock-absorb¬ 
ing  cushions  for  the  apparatus  at  stratospheric 
temperatures. 

And  that's  just  one  of  hundreds  of  examples  of  how 
Silastic  is  used  to  improve  the  performance  of  products 
ranging  from  cable  to  traction  motors,  from  domestic 
steam  irons  to  aircraft. 


*T.  M.  U.  S.  Sol.  Off. 


-  ^  For  moro  information 
about  tho  proportioi  or 
tabricaton  of  $Ua$tic,  mail 
tbii  coupon  today  or  phono 
our  noaroit  branch  offko. 


DowCornlngCorporation,I>ept.BE*.3  !Vlidland,Mich. 
PtotM  Mnd  mt; 

□  SilMtk  FkU  lOt  with  iMw  data  on  proportion  and  appHcationi  o(  aM  Silantic 
stocks  and  pastas. 

□  "What's  A  SiHcono?",  your  now  32-pa|a  bookM  on  silicono  products  and 
applications. 

Namo _ Trtlo _ 

Company _ 

Addross _ _ _ 

Crty - Zona _  Stata  _ 
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Lonq-no*«  pilar*  a*  modiiied  lor  wiro 
•tripping 


ing  of  the  loosened  insulation.  The 
wire  was  too  short  to  permit  use 
of  ordinary  wire  strippers  after 
threading  the  unstripped  wire 
through  the  grommet. 

The  problem  w'as  solved  by  de¬ 
veloping  a  special  stripping  tool 
made  from  long-nose  pliers.  Strip¬ 
ping  jaws  were  fastened  onto  the 
ends  of  the  plier  jaws  with  machine 
screws,  and  a  hole  was  drilled  and 
tapped  through  one  jaw  for  a  spacer 
screw’  that  could  be  adjusted  for 
cutting  insulation  on  various  sizes 
of  wire  without  damaging  the  wire. 

In  the  final  technique  used,  the 
wire  was  stripped  at  one  end,  and 
this  was  soldered  to  its  tube  socket 
terminal  under  the  chassis.  The 
uhstripped  end  of  the  wire  was 
then  pushed  up  through  the  grom¬ 
met  and  held  near  the  chassis  with 
a  pair  of  ordinary  long-nose  pliers. 
The  stripping  tool  was  now  clamped 
over  the  end  of  the  wire  to  cut  the 
insulation,  and  pulled  upward  to 
strip  off  the  insulation.  The  tool 
permits  stripping  as  close  as  a 
quarter  inch  from  the  chassis. 


CONDENSED  SPECIFICATIONS 
SinMfoirfol  Typ* 

•1-1 1C  II1-I4MS 

Total  Roiitlanco  (otimi) 

16,000  ±10%  3S,400±I% 
Approx.  %  Rotitlonco  wMiin  bri^ 
cirdo 

•5%  99  ±  V4% 

Anglo  of  Rolotion 

360*  360* 

Torquo  (Approximoto) 

%  oi.-in.  2  ox.-in. 

Wiro 

80  Ni.30  Cr  80  Ni-20  Cr 

Rotolution 

0.4*  0.2* 

Angular  Accuracy 

±  0.6*  ±  O.S* 

Amplitudo  Accuracy 

±  0.8%  ±  0.6% 

Maximum  Volti  ocrOM  winding 
ISO  3S0 

Maximum  Spood 

60  RPM  60  RPM 

Expoctod  lifo 

3SO,OOOcydM  200,000  cydoi 
Oiomolor 

2H*  4H' 

longlh 

1  25/32*  4  11/32* 

Shoft  Siio  A  longrii 

3/16*.  I*  %*.!%* 

Woigtil 

4!7Sox.  1.8  lb. 


Linear  and  Non-Linear 


Linear  and  non-linear  units  arc  described  in  the 
Camewell  Precision  Potentiometer  booklet.  The 
booklet  also  contains  a  convenient  glossary  of 
terms  used  in  conjunction  with  precision  potenti¬ 
ometers.  Write  for  your  copy. 

To  solve  your  specific  precision  potentiometer 
problem,  send  your  specs  and  sample  orders  to 
Gamewell.  With  over  97  years  of  experience  in 
manufacturing  precision  electrical  products, 
Gamewell  can  provide  the  answer  promptly. 

THi  GAMEWELL  COMPANY 
Ngwt«N  Up|»gr  Pall*  44,  Ma*tach«*gN* 


Optical  Thermometer  for 
Induction  Heating 

A  NEW  heat  detector  permits  full 
control  of  induction  heating  directly 
from  work  temperature  even  though 
the  available  target  area  is  ex¬ 
tremely  small  and  the  time  cycle  for 
heating  is  only  a  few  seconds.  A 
high-sensitivity  thermopile  pro¬ 
vides  high  speed  of  response  to  all 
radiation  from  infrared  to  ultra¬ 
violet  and  focuses  all  wavelengths 


AlaaafacFwrgr*  af  pracialoa  glgctrical  •gwipmgal  *{*«•  ID55 
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Our  broad  experience  in  metal- 
ceramic  combinations  is  avail¬ 
able  to  you  on  your  request. 


Itadi-Tlirough  Ntrinttic  Ttrninils 

(D«iign«d  for  tofl-toldoring) 

Suporior  ctromic  ttrminaU  for  hormotic  moU  or* 
now  ovoiloblo  in  on  AISiMog  Alumina  Body  which 
meota  L5A  Requiroments  of  JAN-l-10  tpocificotions. 

Somo  sizos  and  stylos  aro  carried  in  stock  ...  or 
they  con  bo  custom  mode  for  your  specific  require¬ 
ments.  STOCK  ITEMS  ARE  SHOWN  IN  BULLETIN 
NO.  524,  SENT  ON  REQUEST. 


SIST  YEAR  OF  CERAMIC  LEADERSHIF 


AMERICAMAA¥A  CORPJDRATIOH 


CHATTANOOGA  S,  TiNNESSil 


Of  FICES:  MEIROroUTAN  AREA:  i7l  ItmR  St.,  Nwsfk,  N.  I..  HiidMlI  2415*  •  SYRACUSE,  H.  T.i  J]0  Atlia|l«i  Ah.,  PIwm  /A-SOM  •  UEVEIAHO;  5012  EwIiO  Ah.,  Rsmr  2007,  Esptn  )4Mf 
NEW  ENGLAND:  1274  M«t.  An.,  (Mifcri4|«,  Mws.,  RirkliH  7-44*0  •  PHIIAOEIFNIA;  1A4*  N.  OrtW  St.,  StoHMM  4-2123  •  ST.  lONIS:  1123  WMAIttflM  Ah.,  GwfMO  4*59 
(HIUGO:  221  N.  IsSslls  Si.,  Cnirei  4-1721  •  SOUTHWEST.  Mm  A.  Gmii  U.,  MIS  OrMt  Dr.,  D«ll«  f,  DUm  **1I  •  LOS  ANGELES.  5403  N.  HwttiifiM  Dr.,  (tpHtI  1-9II4 
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TAKES  THE 
HEAT  OFE" 


ANOTHER  ENGINEERING 
PROBLEM 
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A  compact,  highly  ofll- 
ciont  contrifugol  blowor 
for  cooling  “hot* 
running"  oioctronic 
oquipmont. 


Expcriamtol  Mtup  of  optical  thormom- 
•ior.  horo  aimod  botwoon  turns  of  work 
coU  to  moasurs  hoot  of  tost  samplo 
insido 


at  the  same  point.  Radiation  outside 
the  sharply  defined  target  area  does 
not  reach  the  thermopile. 

A  double-mirror  optical  system 
permits  sighting  through  a  very 
small  opening  to  spot  the  target 
area,  which  may  even  be  as  small 
as  a  pinhole.  This  means  that  the 
instrument  can  be  aimed  between 
the  turns  of  the  work  coil  for  suc¬ 
cessful  pickup  of  heat  from  the 
glowing  part  inside.  The  minimum 
object  diameter  is  0.1  inch  at  a  4- 
inch  object  distance  and  response 
time  is  0.6  second  to  99  percent  of 
change.  Ambient  temperature  may 
be  as  high  as  350F. 

The  detector,  made  by  Leeds  and 
Northrup  Co.  and  designated  as 
type  889 1-C  Rayotube,  may  be  used 
either  with  a  recorder  or  controller. 
Measuring  ranges  start  from  800F, 


MODEL  NUMBER . BF  94  DDL-2 

CAPACTrY..250  CFM  at  .S*  Static  Pressure  NAFM 
330  CFM  at  .O''  Static  Pressure 

MOTOR  (Self  Cooling — Completely  Enclosed) 

Vk  H.P.,  Capacitor  Induction, 

120  Volts,  Single  Phase,  AC, 

60  Cycles,  3200  RPM, 

Qockwise  or  Counter  Clockwise. 

MOUNTING . Rigid  Base 


OVERALL 

DIMENSIONS 


.7  27/32- X  8  3/8-*  10  1/8' 


Solving  special  problems 
—  is  routine  at  EAD  — 


If  your  problem  involves  rotating  electrical 
equipment,  bring  it  to  E  A  D.  Our  completely 
staffed  organization  will  modify  one  of  our 
standard  units  or  design  and  produce  a  special 
unit  to  meet  your  most  exacting  requirements. 


EASTERN  AIR  DEVICES, INC 


CIoMup  tUw  of  dotoctor  and  work  coil 
of  induction  hooting  unit 


Wont  morn  informotion?  Un  port  cord  on  loit  pogt. 
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Real  Uniformity 
specify 


Hove  you  hivestigated 
these  potential  NEW 
Caonwg  core  i»e$? 


ferrite  cc^es 


n  cowpHon 

moKT  IKON  i; 


INCRtMCNTAl 

Arctic  A  TiONyMflHM 


HASH  AND  INTERFiRlM 

purrRCSStONH||HH| 


N««r  •4|«*i^Ni*«l  0*«lsii«0  ■i»e  •••too  in  nl> 
lr«a*n,  0w«  !•  klgli  aniMnnl  laiNiMrntwrtt 
by  mlnintwritatinn,  pntn*  ■  r««l 
^nblniM  f«r  ^mnnWIIty  Ivnlng 
c«r«t  w*N  «■  far  l-F  tranHwiiinr  niMl  R>r 
TbU  U  tnlvnO  bnnOily  by  SinchMl* 
CnrnNMg  cnr««  Hinnht  t«  Hm  fact  lb«t  lb«y 
UanO  bifbar  taiiiftaratwra*  anO  tbaw  !•$( 
Orift  ibnn  hlfh-garmaabillty  Iran  carat. 


UtaO  at  caatar  carat  In  gawOaraO  Iran  gal 
carat  agaraHng  at  latt  Iban  1  magacycla, 
Caraaiag  Incraatai  L  by  aggraaimalaly  100% 
anO  Incraatat  Q  an  tha  arOar  al  »«%• 


M  atgarlanca  InOlcatat  Ibat  lha  anigaa 
•ctaritHct  af  Sracli|»ala  Caramag  haig 
rIaMy  In  minlMlting  "batb"  anO  Initf 
(araaca  wbaa  tha  carat  ara  atari  tg  Iba 
Wlcr  lyttanra  al  alactrtcal  agalgmasi 
anO  tacit.  IngaMat  ara  invilai. 


FOR  PRECISE 


CIRCUITRY 


PtODUCriON  TECHNIQUES 


(CMtlllMCd) 


corresponding  to  i  millivolt,  and 
can  go  up  to  2600  F  or  higher  de¬ 
pending  on  the  recorder  and  con¬ 
troller  ranges  selected. 

With  this  new  aid  to  induction 
heating,  reproducible  results  are 
I  possible  regardless  of  variations  in 
power  input  or  other  variables.  Be- 
1  cause  hnal  temperature  is  accu- 
■  rately  measured,  depth  of  hardness 
^  can  be  readily  adjusted  by  varying 
I  power  input.  Initial  setup  is  also 
i  expedited. 


There  are  many  reasons  why  Industry 
specifies  ADVANCE  RELAYS:  They 
meet  or  surpass  Military  and  Civilian 
requirements— many  types  have  AN 
approval  — many  are  hermetically 
sealed— n//  are  lightweight— small- 
rugged- compact— and  all  are 
precision-built  for  efficient,  trouble- 
free,  long  life  performance. 

If  you  have  relay  problems  involving 
contact  loads,  coil  resistances,  close 
differential,  timing  features,  input 
.  sources,  critical  environment  or  any 
particular  requirements  involving 

■  unusual  or  accurate  circuit  behavior, 
ADVANCE  can  supply  the  relay. 

A  complete  line  of  relays  for  radar, 
radio,  electronic  and  electrical 
equipment  applications. 

Writ*  for  NOW,  d*»triptiv* 

Cotafog  coNtaioios 
J*tmlM  ioforoietion  oboof 
ADVANCE  Rofoyt 
OMf  tmtilHi**. 


Meanurin^  Small  R>F  Chokes 

By  T.  L.  Snowdon 

Knoine,r.ring  Department 
Jeffera  filectronica  Diviaion 
Speer  Carbon  Co.,  DuBoia,  Pa. 

The  measurement  of  small  values 
of  inductance  has  always  been  a 
problem,  especially  with  regard  to 
correlation.  The  nomenclature  used 
to  describe  the  inductance  has 
varied,  depending  on  the  measure¬ 
ment  method  used.  Such  measure¬ 
ments  are  of  increasing  importance 
with  the  very  small  inductances 
used  in  uhf  equipment. 

During  efforts  to  establish  a 
standard  line  of  small  r-f  choke 


Instninwnts 

lliiil  (iniiplf'dinif  (lie  hiiih  tiualili 
it  I'  linr  t‘li‘rlrtinir 

Available  in  all  the  types,  sizes,  anti  ranges  for  all 
electronic  anti  electriuil  built-in  requirements  .  .  . 
including  tipfnofcit  ruggetlizetl  panel  instruments. 

,  /  Complete  literature  on  request  .  .  .  WFSTON 

Electrical  Instrument  (a)rpt)ration,  614  Erelinghuysen 
Avenue,  Newark  5,  New  Jersey. 
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Simplify  and  spe»‘d  the  purchasing  of  all  your 
electronic  supplies  and  equipment.  Send  your  orders  to  us 
at  ALLIED  —  the  reliable  one-supply-source  for  all 
your  electronic  needs.  Depend  on  us  for  the  world's  largest 
stocks  of  special-purpose  electron  tubes,  test  instruments, 
audio  equipment,  electronic  parts  (transformers, 
capacitors,  controls,  etc.)  and  accessories  —  everything  for 
industrial  and  communications  application,  for  research, 
development,  maintenance  and  production.  We  rtjake 
immediate  shipment  from  complete  quality  lines  that  are 
always  m  stock.  Send  today  for  your  FREE  copy  of  the  1953 
ALLIED  Catalog  —  the  complete,  up-to-date  guide  to 
the  world  s  largest  stocks  of  Electronic  Supplies  for 
Industrial  and  Broadcast  use. 


One  complete 
dependable  source  for 
everything  in 
electronics 


;  coils  ranging  from  0.15  to  120 
microhenrys,  it  was  realized  that 
some  simple,  easily-reproduced  in¬ 
ductance-measuring  method  should 
be  used  so  that  anyone  with  ordi- 
nary  equipment  could  be  assured  of 
close  correlation. 

For  values  where  the  induc¬ 
tance  is  large,  so  that  the  in¬ 
strument  calibration  is  line  enough 
I  to  be  a  very  small  part  of  the 
I  tolerance,  the  common  1,000-cycle 
'  inductance  bridge  (such  as  CDeneral 
;  Radio  No.  667)  may  be  conven¬ 
iently  used.  These  readings  are 
;  easily  reproduced  and  correla- 
I  tion  is  good.  For  coils  of  less 
'  than  10  microhenrys,  however,  the 
smallest  inductance  increment  on 
such  a  bridge  is  too  great  a  percent- 
:  age  of  the  total  to  be  useful.  It  has 
been  a  common  practice  to  use  for 
:  such  coils  the  Boonton  Q  meter  and 
I  prepare  the  specification  in  terms 
I  of  capacitance  limits.  Here  it  is 
difficult  to  name  the  coil  inductance 
in  coil  terms;  instead,  each  coil 
drawing  specifies  a  different  capac¬ 
itance  or  frequency  test. 

The  instrument  chosen  for  pro¬ 
duction-line  measurement  of  these 
'  small  inductances  is  the  Q  meter 
because  of  its  already  widespread 
usage  and  flexibility.  The  Boonton 
160A  Q  meter  is  now  equipped  with 
a  capacitance  dial  calibrated  in 
microhenrys,  and  by  proper  choice 
of  frequency,  this  dial  can  be  read 
directly;  however,  the  choice  of 
connection  method  will  radically 
alter  the  reading  so  that  some 
standard  holder  is  required.  When 
this  is  done  the  inductance  of  the 
holder  must  be  considered,  as  well 
i  as  the  internal  inductance  of  the 
I  meter,  due  to  its  connections  to  the 
terminals.  The  inductance  B-C 
shown  in  Fig.  1  is  the  internal  plug 
jig  inductance. 

By  establishing  a  standardized 


FIG.  1 — Output  circuit  oi  Q  uMtor 
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vacuum  electronic  components 


SEE  US  AT  THE  MARCH  I  R.  E.  ELECTRONICS  SHOW,  BOOTH  4-211 


JENNINGS  RADIO  MANUFACTURING  CO.  •  970  McLAUGHLIN  AVE 
*P.O.  BOX  1278  •  SAN  JOSE  8,  CALIFORNIA 


™  available  ^ 
in  such 

varieties  of  types, 
sizes,  and  electrical 
characteristics  that 
you  can  design 
your  next  circuit 
around  these  units 
with  ease.  Our 
development 
laboratory  is 
available  to 
I  design  and 


units  for 
specialized 


f.lilli 

.^8  1 

1  1  H 

i  f  1 

L  t 
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(contimied) 


«.  2 — Construction  oi  apocial  tominal 
clips  and  brass  calibrating  bar 


ETCHED  CIRCUITS 


terminal  which  is  easily  operated, 
and  properly  accounting  for  the 
stray  inductance  thus  added,  it 


NOW  DO 


THE  JOB 


should  be  possible  to  make  accurate, 
reproducible  measurements  of  coils 
on  the  order  of  tenths  of  a  micro¬ 


Spood  ostombly,  inspoction,  testing  and  servicing 


Save  space,  solve  miniaturization  problems, 
eliminate  wiring  errors  and  breaks 


Save  labor  costs,  eliminate  many  tooling,  fabrication, 
and  assembly  operations;  reduce  inventories 
of  materials  and  components 


henry.  This  was  done  by  re-working 
a  pair  of  “Rapid  Test  Clips”  and 
equipping  them  with  stops  as  in 
Fig.  2  so  that  the  coil  location  will 
always  be  constant. 

To  evaluate  the  clip  and  meter 
internal  inductance,  a  heavy  low- 
inductance  shorting  bar  was  made 
up  and  its  inductance  calculated. 
Then  by  a  measurement  of  the  in¬ 
ductance  of  the  entire  combination, 
Q  meter,  clips  and  shorting  bar,  the 
clip  and  meter  inductance  can  be 
defined.  With  this  calibration,  as  it 
were,  of  the  individual  Q  meter  and 
clip  combination,  the  dial  reading 
of  the  Q  meter  becomes  rather  ac¬ 
curate  for  any  inductance  value. 
For  one  such  combination,  the  cor¬ 
rection  to  be  considered  is  0.028 
microhenry.  The  subtraction  of  this 
amount  from  any  reading  made 
with  the  same  combination  will  give 
an  inductance  figure  which  repre¬ 
sents  the  coil  alone.  Of  course, 
where  this  amount  is  small  com- 


oneer 
h  leader 


As  pioneers  and  developers  of  the  panoramic  technique,  the  measure 
of  our  success  is  reflected  in  the  fact  that  the  electronic  field  refers 
to  the  transformation  of  spectrum  content  into  visual  spectographic 
displays  as  the  “Panoramic  Method.” 


Panoramic  leads  the  industry  in  producing  instruments  unexcelled 
for  laboratory,  research  and  production  applications  requiring  high 
speed  spectrum  or  waveform  analysis.  Whatever  your  problem,  a 
Panoramic  Analyzer  solves  it  quickly,  accurately.  Specialized  mod¬ 
els  covering  audio  to  microwave  frequencies  simplify  analysis  of 
waveform  distortions,  sounds,  vibrations,  spurious  oscillations  or 
modulation,  response  characteristics  of  filters  or  transmission  lines, 
characteristics  of  AM,  FM  or  pulsed  signals,  or  monitoring  many 
frequency  channels  simultaneously. 


ULTRASONIC  RESPONSE 
INDICATOR— MODEL  G-3 


Used  os  QH  odiiMct  to  Mm  Model  SS-7 
Paeoranic  Ultrosoeic  Anotyier.  Mm  6-3 
pcrtniti  visMOl  lespecMoa  of  amplitade 
versus  frequency  characteristics  of  net¬ 
works  and  devices  between  2KC  SMd 
300  KC.  Direct  rcadinqs  of  frequency 
and  amplitude.  Indicates  fundamental 
response  only. 


PAN ALYZOR— MODEL  SB-12 

Oesifnod  spocMically  for  applicafions 
roquirinf  aitronio  resolution  or  do- 
mandins  meataroment  of  louels  of  t%- 
nals  spacod  vory  closoly  in  fteqaOil^ 
or  widoly  divergont  in  amplitude. 

t/ 

•  Masimum  Sweepwidth — lOOKC 

•  Mnimum  Resolution — 10  CPS* 

•  Sweep  Rates — 30  cps.  5  ps. 


The  new  products  de¬ 
scribed  here,  together 
with  the  complete  line¬ 
up  of  standard  Pano¬ 
ramic  equipment  will  be 
demonstrated  at  the 
I.R.E.  Show. 


SIGNAL  SWITCHER— SW-1 


Designed  to  apply  alternately  tost  and 
standard  signals  to  Poaoramic  Sonic 
Anolytors.  EnaMos  froqaoncy  compari¬ 
sons  to  within  a  fraction  of  a  cycle. 
Used  with  the  6-2  Sank  Rosponso  Indi¬ 
cator,  it  focllifotes  ropM  comparisons 
of  tho  froquency  responsos  of  ampli¬ 
fiers,  filters,  transmissioa  lines,  etc. 


Booth  #2-123 


Models  AP-1 
&  LP-1 — Panoramic 
Sonic  Analyzers,  Model 
SI-7  Ponoramic  Ultra¬ 
sonic  Analyzer,  Pana- 
lyzors — Models  SB-3  & 
SB-8a,  Panodaptors — 
Models  SA-3  &  SA-8a, 
Model  G-2 — Sonic 
Response  Indicator. 


Inquiries  invited  on  special  Panoramic  Spaetrum  Analygarg. 


10  South  Second  Avenue,  Mount  Vernon,  N.  Y.  •  Mount  Vernon  4-3970 


WRITE  TODAY  FOR  COMPLETE  SPECIFICATIONS  AND  PRICES 
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pared  to  the  tolerance  of  the  unit 
under  test,  no  consideration  need 
be  given.  For  a  0.10  microhenry 
coil,  disregarding  it  can  cause 
serious  error. 

This  method  is  not  as  precise  as 
might  be  desired  for  some  labora¬ 
tory  work  due  to  the  tolerances  on 
Q  meter  frequency  and  calibration 
and  the  distributed  capacitance  of 
the  coil.  It  is  possible  to  improve 
the  precision  by  use  of  frequency 
standards  and  closer  dial  calibra¬ 
tion.  However,  it  does  suffice  for  the 
majority  of  common  ±10  percent 
to  ±20  percent  small  coils,  and 
makes  possible  the  convenient 
specifications  and  actual  naming 
of  the  inductance  in  microhenrys, 
instead  of  indirectly  in  terms  of 
capacitance  or  frequency. 


TV  Aliisnment  Techniques 

A  LONG  SPRING  suspended  from 
the  ceiling  supports  the  isolation 
transformer  above  the  test  bench 
in  the  television  receiver  alignment 
section  of  Olympic’s  plant.  Input 
to  the  transformer  is  by  coaxial 
cable  from  a  sweeping  oscillator, 
and  output  goes  to  a  short  length 
of  twin-lead  having  a  clothespin- 
type  connector  that  snaps  over  the 
lugs  of  the  antenna  terminals  on 
the  chassis.  When  not  in  use,  the 
transformer  moves  up  far  enough 
to  be  out  of  the  way  when  bringing 


It's  smart  to  use  parts  you  can  de¬ 
pend  on  completely  .  .  .  that  are 
exactly  right.  Moldite  Iron  Cores 
are  at  the  heart  of  the  depend¬ 
able  electronic  performance  of 
product  after  product.  They  are 
made  with  absolute 


precision  .  . . 
by  a  company  that  specializes 
:  making  iron  cores  only  .  .  .  that 

developed  its  own  exclusive 
formulas  and  production  techniques  for  assuring  uniformity, 
quality,  dependability  and  economy. 


MAGNETIC  IRON  CORES  *  FILTER  CORES  *  MOLDED  COIL  FORMS 
THREADED  CORES  *  SLEEVE  CORES  •  CUP  CORES 


Samples  promptly 
submitted  upon  request 
for  design,  pre-production, 
and  test  purposes 

SEND  FOR  CATALOG  110 


1410  Chief  nut  Are.,  HHlaide  S,  N.  J. 

liktft  I.  Menoy  Jtrry  GoHm  Ci.  Mortia  f .  AaSrewi  fsrtaatlli-Colmaa  t  Atsst.  JsttLwhPMltl 
SUCMilralAvi.  2750W.NirtliAvt.  HsItlMd  133S$o«Hi  Flower  Cordobo  1472 
list  Oreafs,  N.  J.  Ckkoge  2,  III.  Foysitevills,  N.  T.  lit  Aafsltt.  Cd.  lesiiot  Aim 


Opsratiiig  taps<OTsrsd  aMsnucrtor 
switches.  Sprtaq-supportsd  isoIaUon 
Ironsionnsr.  above  ioreami,  is  ied  by 
output  oi  sweeping  oscillator 


WosI  m9tf  if Iprstftios?  Um  post  cord  e«  lost  pogt. 
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BRIGHT  MINDS  CONJURE  UP 
ELECTRONIC  MENTAL  GIANTS 


I 


AT  NORTH  AMERICAN  AVIATION 


An  airplane's  rate  of  descent  used  to  be  painstak¬ 
ingly  computed  from  photographs  which  took 
several  days  to  evaluate.  Then  North  American's 
electro-mechanical  engineers  developed  Trodi 
(above)  for  the  Navy  for  carrier  suitability  tests. 

Trodi  is  an  electro-optical  Touchdown  Rate  of 
E>escent  Indicator  that  watches  the  airplane  de¬ 
scend,  measures  its  rate,  and  electronically  readies 
its  information  so  it’s  available  the  minute  the  pilot 
lands.  Trodi’s  electronic  brain  saves  untold  time, 
men  and  money  for  the  Navy. 

Trodi  is  just  one  ingenious  example  of  the  chal¬ 
lenging  electronic  and  electro-mechanical  work  be¬ 
ing  pioneered  at  North  American  by  some  of  the 


nation's  best  scientific  minds,  using  the  most  ad¬ 
vanced  facilities. 

If  you  like  theory,  you  may  find  an  exciting  and 
secure  future  at  North  American  in  the  field  of  op¬ 
erations  analysis,  advanced  dynamics,  kinematics, 
noise,  error  or  information  theory,  systems  engi¬ 
neering,  statistical  quality  control  or  servo  analysis. 

If  research  and  development  are  your  specialty, 
you’ll  find  attractive  opportunities  in  radar  and 
communications  systems,  analogue  and  digital 
computers,  automatic  guidance  systems  or  optics. 

Write  today,  including  a  summary  of  your  edu¬ 
cation  and  experience,  to: 


JSfOMlTM  AMUniCAX  MAiTC. 


Engineering  Personnel,  Missile  and  Control  Equipment  Department 

12214  Lakewood  Boulevard,  Dept.  93-E,  Downey,  California 


NOITH  AMEEiCAN  HAS  BUILT  MOEE  AIEPLANES  THAN  ANY  OTHEE  COMPANY  IN  THE  WOELD 
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PRODUCTION  TECHNIQUES 


(continiMd) 


? 

for  something  really  new,  see  these... 

•  high-speed  macrnetic  tape  handler 

•  high-speed  "teledeltos"  digital  recorder 

•  plug-in  decades,  shUt  registers,  frequency  dividers 

•  four  cdl-new  frequency-time  counters 

•  multiple  sequence  pre-determined  counters 

•  photo-electric  detectors 

•  high  resolution  8-mc  chronograph 


let's  talk  about  your  application ! 

Let  Potter  experts  analyze  and  simpliiy 
your  work  in  any  phase  of  counting, 
timing,  frequency  measurement,  data 
handling  or  control.  In  a  very  few  min¬ 
utes  of  your  time,  we  can  show  you  how 
a  standard,  low-cost,  time-saving  Potter 
Instrument  can  be  applied  in  your  work 
program.  Why  not  consult  us? 


Write  for  our  catalog  covering  operating 
principles  and  typical  applications. 
There  is  a  Potter  Instrument  ideally 
suited  to  your  needs.  ADDRESS  dept,  z-c 


POTTER  INSTRUMENT  GOBIPENT,  INC. 

us  CUTTER  MIU  ROAD  GREAT  NECK.  NEW  YORK 
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a  new  chassis  on  the  bench. 

To  speed  up  the  setting  of  at¬ 
tenuator  switches  on  the  Kay  Elec¬ 
tric  Co.  Marka-Sweep  instrument 
when  adjusting  sound  r-f  trans¬ 
formers,  television  tester  Simon 
Cohen  has  wound  adhesive  tape 
around  the  group  of  five  toggle 
switches.  With  this,  he  can  move 
the  entire  bank  of  five  switches  in 
one  movement  yet  still  move  in¬ 
dividual  switches  at  either  end  of 
the  group  as  desired. 


Checking  Torque  of 
Adjusting  Screws 

The  torque  in  ounces  needed  to 
turn  each  adjusting  screw  of  an  i-f 
transformer  in  both  directions  is 
measured  with  a  simple  balance  set¬ 
up  in  DuMont’s  incoming  inspection 
department.  The  balance  arm  is  a 
notched  metal  strip  on  which  slid¬ 
ing  weights  can  be  hung.  The  arm 
is  pivoted  on  ball  bearings  at  its 
center  and  a  screwdriver  bit  is 
clamped  onto  the  front  end  of  the 
shaft. 

In  use,  a  transformer  is  held  up 
to  the  screwdriver  bit  so  that  an  ad¬ 
justing  screw  engages  with  the  bit, 
and  the  transformer  is  turned.  With 
one  weight  close  to  the  pivot,  the 
transformer  is  held  so  that  the 
other  arm  is  up  on  the  air,  and  its 
weight  is  moved  out  until  it  is  just 
far  enough  to  turn  the  screw  of  the 
ferrite  core.  Next,  this  weight  is 
moved  in  to  the  center  and  the  other 
weight  is  moved  out  step  by  step  to 
check  the  torque  needed  to  loosen 
the  screw  in  the  other  direction. 


Bringinq  on  i-f  tranaiormar  up  to  Iha 
tcrawdriTPr  bit  on  th#  ahoft  of  Iho 
balanco  orm  for  chocking  turning 
I  torquo 
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LOW  POWER  FACTOR 


GET  THIS 
Free  CATALOG 


This  catalog  of  plastic 
film  capacito's  is  yours 
FREE  if  requested  on 
your  company  letterhead. 


By  the  use  of  specially  selected  and  processed  plastic 
films  for  the  dielectric  and  painstaking  and  meticulous 
craftsmanship  in  their  fabrication,  P-C  Capacitors  are 
available  with  extremely  low  power  factors. 

Capacitance  stability  and  low  dielectric  absorption, 
coupled  with  high  resistance  and  low  temperature  co¬ 
efficient  characteristics  result  in  units  of  almost  pure 
capacitance. 

As  a  consequence,  power  factor  is  available  as  low  as 
.01  %  to  .02%  in  the  audio  range.  Comparable  Q  values 
may  be  had  up  to  1 00  kc. 

If  your  capacitor  requirements  call  for  low  power 
factor,  specify  P-C  Capacitors. 

Your  inquiries  are  invited. 


PlaMic  Capacitcf^,  j)Hc. 

PLASTIC  FILM  capacitors  •  HIGH  VOLTAGE  POWER  PACKS  •  PULSE  FORMING  NETWORKS 
2511  WEST  MOFFAT  STREET  •  CHICAGO  47,  ILLINOIS 
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NEW  PRODUCTS 


OTHER  DEPARTMENTS 
ieatured  for  this  issue: 


Edited  by  WILLIAM  P.  O'BRIEN 


Control,  Testing  and  Measuring  Equipment  Described  and 
Illustrated  .  .  .  Recent  Tubes  and  Components  Are  Coveted  .  .  . 
Forty-Three  Trade  Bulletins  Reviewed 


Electrons  At  Work 


Production  Techniques  .  .274 

Plcmts  and  People . 428 

New  Books . 472 


of  115  V.  Two  models  are  offered: 
Model  10220,  with  a  contact  ratini? 
of  1  ampere,  noninductive;  and 
model  10320,  with  a  contact  rating 
of  4  amperes,  noninductive.  All 
units  are  hermetically  sealed  with 
dry  air  or  inert  gas  to  withstand 
severe  environmental  conditions  and 
insure  long  life.  Optimum  opera¬ 
tion  is  in  the  temperature  range 
from  —55  C  to  ±85  C.  Weight  is 
1.51  oz;  diameter,  1.0  in.;  and 
length,  1.71  in.  It  connects  with 
9-hook  or  9-pin  header.  The  a-c 
relay  is  especially  suited  to  aircraft 
applications  but  may  be  used  for 
remote  control  mechanisms  in  al¬ 
most  all  military  or  industrial  ap¬ 
plications. 


Backtalk 


ductive  circuit.  The  pattern  can  be 
overplated  with  nickel,  silver,  rho¬ 
dium  or  gold.  The  conductive  pat¬ 
tern  can  be  applied  to  such  base 
materials  as  phenolics,  melamines, 
silicones,  polystyrene,  polyesters 
and  Teflon.  Circuitrons  can  be  cus¬ 
tom-engineered  and  produced  in 
quantity  for  a  wide  variety  of  elec¬ 
trical  and  electronic  applications. 


Ultrasonic  Delay  Lines 

Andersen  Laboratories,  lNc.,West 
Hartford,  Conn.,  has  developed  a 
series  of  fused  quartz  ultrasonic 
delay  lines  for  radar  and  electronic 
computer  applications.  These  solid 
delay  lines  are  available  in  band- 
widths  of  12  me  or  greater  and 
feature  an  extremely  low  ratio  of 
spurious  to  desired  signals.  This 
can  be  held  as  low  as  —50 
db  for  special  requirements.  In¬ 
sertion  losses  are  also  kept  to  a 
minimum,  34  to  50  db  being  charac¬ 
teristic  depending  on  the  termina¬ 
ting  impedance  necessary. 


Printed  Circuit 

CiRCUiTRON,  Inc.,  400  Ninth  St,, 
Hoboken,  N,  J.  The  Circuitron  is 
a  new  type  of  printed  circuit  using 
a  radically  different  method  of 
bonding  the  pattern  to  the  insulat¬ 
ing  base.  The  conductive  pattern 
can  be  run  from  one  side  of  the  base 
material  to  the  other  by  plating 
through  holes,  maintaining  circuit 
continuity  without  the  need  for  eye¬ 
lets  or  other  hardware.  This  per¬ 
mits  crossovers,  greater  design  flex¬ 
ibility,  and  easy  adaptation  to 
single-dip  soldering.  Copper,  silver 
and  other  metals  in  any  specified 
thickness  can  be  used  for  the  con- 


Miniature  C-R  Tube 

Beam  Instruments  Corp.,  350 
Fifth  Ave.,  New  York,  N.  Y.  The 
Cossor  type  ICPl  is  a  miniature 
cathode-ray  tube  with  a  lock-in 
(B8G)  base.  The  focusing  of  the 
beam  is  automatic  and  only  one 
anode  potential  is  required.  For 
simple  display  purposes  the  grid 
bias  is  most  easily  developed  by  in¬ 
serting  a  resistance  of  about  10,000 
ohms  in  the  cathode  line  of  the 
tube ;  thus  the  excitation  of  the  tube 
is  exceedingly  simple.  Also,  the 


Subminiature  Relay 

Neomatic,  Inc.,  9010  Bellanca  Ave., 
Los  Angeles  45,  Calif.,  in  announc¬ 
ing  its  new  dpdt  relay,  calls  at¬ 
tention  to  its  small  size  by  this 
comparison  shot  with  both  standard 
and  king-sized  cigarettes.  It  is  ob¬ 
tainable  in  the  range  from  50  to 
1,000  cycles,  operating  on  an  input 
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Make  your  II H  F  circuits 
as  simple  as  YHF  designs* •• 

Use  these  two  Hew  Sylvsnia  Tubes  in  tuners  and  converters 


Lt4  I 

E 

■ 

K—  i  L 

iEAN4  ll  ■ 

1  III 

irCUTT  11  ■ 

VHF  UHF 

VHF 

UHF 

G2P|  ll  ■ 

AMF. 

— 

MIXER 

^IlvaniaI  E 

6AN4 

6AN4 

^QEINUSA  ■ 

__l 

1 

Equipment  Manufacturers!  Simplify  design  of  combination 
VHF-UHF  tuners,  UHF  converters  fw  TV!  Two  new 
Sylvania-developed  tubes  mrmit  adaptation  of  conventional 
amplifier-mixer-local  oscillator  circuit  to  the  new  frequency 
bands— completely  eliminate  complicated  switching  arrange¬ 
ments  or  stage  duplication.  Leading  Tuner  Manufacturers 
have  adopted  these  types  for  current  tuner  production. 

•  Short  Bulb  T-5Vi  7-pin  miniature  construction 

•  Requires  no  special  socketry 

•  Designed  for  use  at  frequencies  up  to  1000  me 

•  Double  plate  and  grid  leads 

•  Uniformity  at  high  frequency  means  lower  cost  and 
better  availability 

THE  SYLVANIA  6T4  is  designed  for  use  as  a  local  oscillator 
at  frequencies  up  to  1000  me.  Used  as  the  companion  tube 
to  the  6AN4,  it  makes  possible  the  design  of  extremely  sim¬ 
ple  combination  tuners  and  UHF  converters. 

THE  SYLVANIA  6AN4  can  be  used  both  as  an  rf  amplifier  and 
as  a  mixer.  Its  performance  in  the  VHF  band  is  equal  to  or 
better  than  previously  existing  types  of  tubes,  and  in  UHF 
tuners  it  gives  comparable  performance  to  VHF  tuners. 

The  6AN4  is  designed  for  both  high  g„  and  high  mu. 
Under  representative  operating  conditions  as  a  Class  A 
amplifier,  the  transconductance  is  10,000  micromhos  and 
the  amplification  factor  is  70. 

When  used  as  a  mixer,  the  6 AN  4  offers  the  advantages 
of  a  conversion  gain  and  of  relatively  low  oscillator  drive 
requirements. 

Complete  technical  information  on  operatine  character¬ 
istics,  including  performance  curves,  is  included in  the  man¬ 
ual,  “Sylvania’s  UHF  Story”  A  copy  is  yours  for  the  asking. 
Write  to:  Sylvania  Electric  Products  Inc.,  Dept.  3R-1003, 
1740  Broadway,  New  York  19,  N.  Y. 


Representative  block  diagram  of  combination  VHF-UHF 
tuner  using  the  new  Sylvania  6AN4  as  rf  amplifier  and 
mixer,  and  the  6T4  as  local  oscillator. 


COMFARATIVf  KSFORMANCE  Of  THE  6AN4  AT  VHf  AND  UHf 

CONDITIONS 

‘  VOITAGE  CAIN 

NOISE  flOUM 

Stnglo  tub*  in 

Ckonnt1 13  boortr 

VHf] 

5 

9.2  db 

Two  tubofi  in  coKodo 
in  Chonnol  13  boortof 

11.1 

8db 

$in9lo  tubo  in  opon  hoH>w«vo 
tvnod  omplilior  at  450  me. 

UHf 

12  db 

13  db 

1  SingU  tvbo  in  opon  ttoU-wovo 

hmod  omptiflof  at  900  me- 

10  db 

15  db 

Curve  shows  representative  relationships  between  con¬ 
version  gain  and  input  VSWR  of  the  6AN4  when  used  in 
mixer  service,  plotted  against  oscilktor  injection  voltage. 


UM  INQ;  lOEmni  nCTNE  HIKS;  fLECTHHIIC  PMDKTS;  EUCTHMK  IISI  EOmni:  FUMEatin  IMK.  FOTIU,  901  nOM.  MMK  BCVKH;  UOfi  HUS;  nOIOlAlffS;  IBEWM  IRS 
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heater  cathode  insulation  is  such 
that  up  to  250  v  may  be  applied  be¬ 
tween  them  and  this  simplifies  the 
derivation  of  the  heater  voltaj'c. 
This  tulMi  is  intended  to  be  incorpo¬ 
rated  for  monitoring  purposes  in  a 
wide  variety  of  electronic  equip¬ 
ment  to  permit  the  observation  of 
waveforms  in  various  stajres  of 
complex  circuits. 


Harmonic  Generator 


Computing  Dkvices  of  Canada 
Ltd.,  338  Queen  St.,  Ottawa,  Can¬ 
ada.  Type  C020  harmonic  gener¬ 
ator  is  a  new  instrument  designed 
to  produce  electronically  a  sine 
waveform  with  a  frequency  of  400 
cps  and  the  2nd,  3rd,  4th,  6th  and 
7th  harmonics  of  this  frequency. 
The  phase  of  each  harmonic  voltage 
is  independently  adjustable  over  a 
range  of  360  deg  with  respect  to  the 
fundamental.  This  generator  is  de¬ 
signed  as  a  piece  of  demonstration 
equipment  to  be  used  in  conjunction 
with  a  cathode-ray  oscilloscope  for 
the  production  and  analysis  of  com¬ 
plex  waveforms. 


Pulse  Forming  Network 


PC  A  Electronics,  Inc.,  6368  De- 
Longpre  Ave.,  Hollywood  28,  Calif. 
The  PEN  7030  B  pulse  forming  net¬ 
work,  presently  being  used  on 


radar,  missile  and  computer  applica¬ 
tions,  measures  only  A  in.  in 
diameter  and  lA  in.  in  length.  Its 
small  size  plus  two  convenient  U-in. 
No.  22  solid  copper-tinned  leads 
make  mounting  easier,  especially 
when  used  in  miniaturized  circuits. 
It  has  an  impedance  of  1,050  ohms 
and  forms  a  0.15-ix8ec  pulse  when 
u.sed  in  a  suitable  circuit.  They  are 
also  available  with  pulse  widths 
from  0.02  to  20  [isec.  They  will 
operate  .satisfactorily  in  ambient 
temperatures  that  vary  from  —65 
to  + 105  C. 


Full-Wave  Reolifier  Tube 


National  Electronics,  Inc.,  Ge¬ 
neva,  Ill.,  has  announced  a  new 
high-current  full-wave  rectifier. 
This  tube,  designated  as  the  NL- 
606,  carries  6.4  amperes  d-c  and 
25.6  amperes  peak  rating.  It  was 
designed  especially  for  industrial 
power  rectifier  applications  requir¬ 
ing  higher  voltages  up  to  900  v  peak 
inverse  or  260  v  d-c.  The  NL-606 
is  gas  and  mercury  filled  for  quick¬ 
starting,  long-life,  and  high  peak 
inverse  within  wide  temperature 
limits.  Other  ratings  are:  filament 
voltage,  25  v;  filament  current,  17 
amperes ;  and  peak  inverse  voltage, 
900  V. 


General  Purpose  Speakers 

James  B.  Lansing  Sound,  Inc., 
Los  Angeles,  Calif.,  is  now  produc¬ 
ing  the  D-130-15  in.,  D-131-12  in. 
and  D-208-8  in.  general  purpose 
speakers.  Pow’er  output  for  D-130 
is  25  w;  for  D-131,  20  w;  and  for 
D-208-12  w.  Impedance  for  the 
D-208  is  8  ohms;  and  for  the  D-130 


and  D-131,  16  ohms.  Voice  coil 
diameter  is  2  in.  for  the  D-208  and 
4  in.  for  the  D-130  and  I)-131.  A 
new  principle  of  magnetic  structure 
design  has  been  incorporated  in  the 
units.  It  utilizes  a  special  pure 
iron  high-intensity  casting  struc¬ 
ture,  producing  a  greater  usable 
flux  density. 


Sensitivity  Tester 

Service  Instp.uments  Co.,  422 
South  Dearborn  St.,  Chicago  6,  Ill. 
The  SensiMeter  is  a  tester  that 
accurately  measures  the  sensitivity 
of  any  tv  receiver  in  microvolts. 
Its  scale  is  divided  into  very  sensi¬ 
tive  receiver,  medium  sensitivity 
and  in.sensitive  receiver,  to  enable 
the  serviceman  to  quickly  determine 
the  condition  of  the  receiver.  Check¬ 
ing  receivers  from  antenna  ter¬ 
minals  to  picture  tube,  it  is  an 
excellent  method  of  determining  the 
cause  of  bad  pictures  in  fringe 
areas. 


UHF  Antenna 

Rytel  Electronics  Mpg.  Co.,  9820 
Irwin  Ave.,  Inglewood,  Calif.,  has 
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the  RIGHT  COMBINATION  for 

maximum  performance  at  minimum  cost 


cuictlotape 

that  meets  the  most  exacting 

p  rofess  i  on  a  I  req  u  i  re  men  ts 


NEW  7"  REEL 

that  eliminat('s  the 


NO  SPLICES.  As  always,  plastic-base  Audiotape 
in  1200  and  2500  ft  reels  is  guaranteed  splice-free. 

NO  FRICTION  SQUEAL.  Perfected  anti-fric. 
tion  process  eliminates  annoying  tape  squeal— prevents 
“tackiness”  even  under  extreme  temperature  and 
humidity  conditions. 

MINIMUM  DISTORTION.  Audiotape’s  oxide 
coating  is  especially  formulated  to  give  maximum 
undistorted  output.  Comparative  tests  show  its  marked 
superiority  in  this  respect. 

MAXIMUM  UNIFORMITY.  All  7”  and  10* 
reels  of  plastic-base  Audiotape  are  guaranteed  to  have 
an  output  uniformity  within  ztiV*  db  — and  a  reel-to- 
reel  variation  of  less  than  zttVi  db.  And  there’s  an 
actual  output  curve  in  every  5-reel  package  to  prove  it! 


PRECISION  TIMING.  Improved  reel  design 
with  2V4*  hub  reduces  timing  errors  by  eliminating 
the  tension  and  speed  changes  formerly  encountered 
at  the  beginning  and  end  of  the  winding  cycle.  Ratio 
of  OD  to  hub  diameter  is  the  same  as  the  standard 
NAB  2500  ft  reel. 

CONSTANT  PITCH  is  another  advantage  of 
the  new  reel  design  resulting  from  the  more  uniform 
tape  speed  throughout  the  winding  cycle. 

SLOWER  ROTATIONAL  SPEED,  due  to 
larger  hub  diameter,  minimizes  vibration  and  avoids 
possible  damage  to  tape  on  fast  forward  and  rewind. 

REDUCED  HEAD  WEAR  can  also  be  ex- 
pected,  because  the  maximum  tape  tension  is  ma¬ 
terially  decreased. 


ancilotopr  giv«s  you  all  fhoso  advantagos  at  no  oxtra  costi 


This  new  1200  ft  plastic  reel  with  2V4'  diameter  hub 
is  now  being  supplied  on  all  orders  for  7*  reels  un¬ 
less  otherwise  specified ...  at  no  increase  in  price. 
Remember  —  with  Audiotape,  there’s  only  one  qual¬ 
ity— the  finest  obtainable!  Audiotape  is  available  in 
all  standard  size  reels  from  150  to  5,000  feet. 


AUDIO  DEVICES,  Inc. 

444  Modiaon  Avc.,  New  York  72,  N.Y 

IspMt  Dset.  II  tat  aotk  St..  New  TeHi  U.  N.T.,  CeMss  “AMAr* 

--- w-. •**  __,j» 


ELECnONICS  — MorcA,  1953 


Weet  more  iefemtetiM?  Um  pMt  cer4  oe  IstI  peg*. 


J47 


NEW  product; 


(continued) 


THE  PULSE-MARKET  PULSE 


announced  the  Double-0  uhf  an¬ 
tenna.  Circular  construction  means 
greater  directivity  along  a  horizon¬ 
tal  plane,  a  1-db  gain  over  single 
dipole,  a  low  pickup  response  in 
vertical  directions  and  effective  re¬ 
duction  of  ghosts,  because  noise, 
multipath  and  other  signals  which 
arrive  at  an  angle  other  than  per¬ 
pendicular  to  the  plane  of  the  circle 
cancel  out  at  the  terminals.  With 
the  two  circle  antennas  fed  90  deg 
out  of  phase,  an  additional  gain  of 
3.8  db  for  each  circle  of  antenna  is 
obtained.  This,  plus  the  1-db  gain 
over  the  single  dipole  for  each 
circle,  yields  an  overall  gain  in  the 
forward  direction  of  5.8  db.  Since 
the  dielectric  of  the  Double-0  is 
air  (no  fragile  or  expensive  in¬ 
sulators),  and  since  the  unit  is 
supported  at  a  current  node 
(ground  potential),  there  can  be  no 
mechanical  or  electrical  breakdown. 


Pulses  are  here  to  stay.  In  a  few  short 
years  the  pulse-forming  network  has 
replaced  the  grid-leak,  the  artichoke  has 
superseded  the  slowpoke  choke.  Wave¬ 
forms  are  no  longer  sinusoidal, — 
they're  spinuscidal  -JU-  .  (Ever 
been  bit  by  radar?  Very  sharp  pips  in 
that  there.) 


have  some  excellent  models,  but  they 
probably  only  work  on  English 
and  German  pulses.  a  ^ 


Aside  from  self-destruction, <(■  there  are 
three  basic  weaknesses  in  the  usual 
telegraph  relays  which  have  largely 
limited  the  transmission  rate  and 
usefulness.  First,  the  transfer  time  is 
stolen  from  the  pulse,  for  which  the 
or  \0^  usually  allowed  is  a  nuisance.'l- 
Then  there  is  bounce'j«,  which  hurts  the 
relay  contacts  and  robs  more  pulse 
time.  Finally,  there  is  a  mechanical 
oscillation  of  the  armature  -  contact 
system  after  make.<)-  This  has  a  very 
definite  frequency  which,  in  a  common 
telegraph  relay,  is  about  150  c.p.s.  This 
persists  so  long  that  it  introduces  lead 
or  lag  at  the  leading  edge  of  the 
following  pulse,  depending  on  the 
elapsed  time  between. 


The  high-sounding  term  "Pulse 
Techniques”  calls  to  mind  a  keen, 
up-to-the-minute,  young  engineer  pawing 
at  the  threshold  of  tomorrow,  but  one 
of  the  oldest  families  in  this  business  is 
the  Pulse  family.  One  of  the  early 
American  graphic  artists,  a  Mr.  S.  Finlay 
Breed  Morse,  amused  himself  by 
arranging  a  communication  system  based 
on  a  Pulse  Code,  the  transmission  of 
which  was  electrical  and  the  reception 
magnetic.  This  was  in  the  I840’s. 


In  communication,  pulses  are  still  very 
popular.  An  estimated  10^^  of  them  are 
made  and  shipped  annually.  Many  of 
them  get  worn  quite  round 

XK  by  distributed  constants, 
some  are  split  and  distorted  — 

and  others  are  lost  altogether. 


Obviously,  in  a  long  circuit,  all  the 
faults  are  cumulative  if  the  relays  all 
have  similar  characteristics.  One  very 
common  American  telegraph  relay  avoids 
reverberation  at  the  expense  of  high 
frequency  bounce  and  slow  transfer, 
which  minimizes  the  mischief,  but  it  is 
an  expensive  monster.  The  foreign  types, 
by  intelligent  design,  have  eliminated 
bounce  and  raised  the  reverberation 
frequency  to  about  1000  c.p.s.,  at  the 
expense  of  contact  capacity  and  life. 


There  is,  of  course,  in  any  pulse 
communication  system,  an  attempt  to 
restore  or  reform  tired  pulses. 
Moderately  bad  ones  can  be  squared 
up  by  passage  through  a  relay.  By 
twisting  knobs,  either  on  the  relay  or 
on  its  bias  supply,  it  is  even  possible  to 
restore  original  width  to  a  tired  pulse. 
The  trouble  is,  relays  having  cured 
amorphia,  often  give  pulses 
schizophrenia,  palsy,  and  Heaven  knows 
what  else.'l* 


Veclorlyzer 

Advance  Electronics  Co.,  P.  0. 
Box  394,  Passaic,  N.  J.  Type  202 
Vectorlyzer  is  based  on  a  new 
fundamental  circuit  that  permits 
unusual  speed  and  accuracy  for 
measuring  vector  relations  of  alter¬ 
nating  voltages.  It  may  be  used 
to  measure  vector  sum  or  difference 
of  two  voltages,  phase  angle  be¬ 
tween  two  voltages,  imaginary  and 
real  components  of  an  unknown 
voltage  in  terms  of  reference  volt¬ 
age.  Frequency  range  is  8  cps  to  2 
me  through  panel  binding  post,  20 
kc  to  500  me  through  probe.  Input 
impedance  at  the  probe  is  2.5  [i.{xf 
shunted  by  100,000  ohms;  at  the 
panel  binding  post,  14  |x[xf  shunted 
by  1.0  megohm.  Voltage  range 
through  post  is  0.06,  0.6,  6  60,  or 
600  V  full  scale ;  through  probe,  0.6, 
6  or  60  V  full  scale.  Accuracy  of 
the  instrument  is  ±2  percent 


We  have  a  prototype  in  development 
now  which  takes  the  reverberation 
frequency  over  2000  c.p.s.,  doesn’t 
bounce  at  all,  and  transfers  .005"  in  .3 
millisecond.  This  allows  75^  efficiency 
at  400  c.p.s.  pulse  rate  or  1000  words 
a  minute.  The  contacts  have  limited 
life,  but  the  ease  of  replacement  and 
adjustment  may  well  justify  its  use  in 
the  pulse-market. 


Considering  how  advanced  the  electronic 
side  of  the  Pulse  art  is,  and  how  good 
loud-speakers  (and  scopes)  are,  it’s  a 
wonder  that  the  dirty  telegraph  relay 
hasn’t  been  improved  in  30  years.  Of 
course,  the  English  and  the  Germans 


■f'jt  basic  fealurt  of  Slfma  7ypt  7jOZ  Itlrp^aph  relay. 


SIGMA  INSTRUMENTS,  INC. 

62  Pearl  Street,  So.  Braintree,  Boston  85,  Mass. 
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Se«  th»m  in  Booth  1-617,  Now  York  IRE  Show 


Detailed  dota  sheets  available. 

Write  Varian  Associates, 
Code  AAAX,  990  Varian  Street, 
'  ;  San  Carios,  California  .X 

*  '  T  t’t  ‘  A.  -y r -t '•V  ■ 


X-BAND  RADAR  KLYSTRONS 

wr  “  ■  •* 


guaranteed  specifications  —  quantity  prices  —  assured  delivery 


V-280 


Rugged  local  oscillator  for  mobile  radar. 
Highly  non-microphonic.  Shaft  tuner;  no 
chatter  or  backlash;  excellent  for  motor- 
tuned  systems.  Reflex,  8.5-10.0  kmc,  re¬ 
placing  Varian  V-50. 


For  radar,  beacon  or  low-power  transmit¬ 
ter  operation  under  severe  mechanical 
punishment.  Lock-nut  tuner  holds  the  tube 
on  frequency  even  under  shocks  of  sev¬ 
eral  hundred  g.  Reflex,  8.5-10.0  kmc,  re¬ 
placing  Varian  V-51. 


Reflex  tube  for  test  and  measurement  work 
at  x-band.  Integral  tuner  covers  the  full 
frequency  range,  8.2-12.4  kmc.  Typical 
power  output  is  150  mw  over  the  band, 
500  mw  at  center  frequency. 


V  A  R  I  A  N  associates 


990  VARIAN  STREET  SAN  CARLOS  ,  CALIFORNIA 

representatives  in  principal  cities 


For  high  altitude  or  high  humidity  applica 
tions.  Silicone-rubber-potted  base  and  re 
flector  connections  instead  of  conventional 
base  and  reflector  cap.  Electrically  identi 
cal  with  V-260  and  V-280. 


NEW  PRODUCTS 


(ceittiiiiMd) 


through  panel  binding  post,  and 
±1  db  through  probe. 


tentiometers 


jMMiometers  are  another  excellent  example 
1^  the  special  requirements  of  customers. 
Mged  precision  potentiometers  that  would 
;oe  fire  control  equipment  through  quick 
sf  packaged  plug-in  units  like  that  shown 


Base  Station  Antennas 

Mark  Products  Co.,  3547  Montrose 
Ave.,  Chicago  18,  Ill.,  has  available 
a  line  of  omnidirectional  vertically 
polarized  high-gain  base  station 
antennas  for  the  communications 
services  in  the  150  and  450-mc  re¬ 
gions.  Based  upon  a  new  colinear 
stacking  and  feed  design  that  per¬ 
mits  high  gain  and  excellent  band¬ 
width  performance  at  low  cost,  the 
units  are  available  as  standard  pro¬ 
duction  items  for  the  148  to  174-mc 
and  460  to  470-mc  bands.  Both 
three  element  and  seven-element  ar¬ 
rays  are  in  production  providing 
a  4  db  and  7.2  db  gain  over  a  half¬ 
wavelength  dipole.  They  are  de¬ 
signed  to  withstand  100-mph  wind 
velocity  with  1-in.  radial  ice  load. 


h^y|j|«Ced  in  a  few  minutes  because  only  the  end 
M^^^^down.  There  are  no  wires  to  disconnect  or 
providifii^n  the  top  of  each  potentiometer  so  it  can 


rigidity  of  tfiOKa^s  assured  by  mounting  the  individual  units 
shaft.  Iliese  ^-in  potentiometers  have  the  same  mechanical 
toleraoceriod  ^performance  characteristics  that  have  made 
choice  for  many  critical  applications. 

Use  the  coupon  below  to  get  full  information. 


PRECISION  POTENTIOMETERS 


DivUlon,  D«yrtwiit  140-34A 
PairdilM  ana  Inttrwmaiit  Corporation 

Hickivillo,  Lone  Ulontl,  Now  York 

Gentlomen : 

Please  tend  me  complete  information  about  Fairchild  Precision  Potentiometers 
and  tell  me  how  you  might  solve  my  potentiometer  problems. 


Cempony 


Amplifier  Unit 

Ykllow  Springs  Instrument  Co., 
Inc.,  P.  O.  Box  106,  Yellow  Springs, 
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NEW  PRODUCTS 


(continued) 


■'V; 


Ohio,  Model  201-A  six-channel 
amplifier  unit  is  a  portable,  (69  lb 
complete  with  power  supply),  self- 
contained  system  used  primarily  for 
the  accurate  measurement  of  such 
physical  phenomena  as  strain,  pres¬ 
sure,  acceleration,  vibratory  dis¬ 
placement  and  velocity.  It  consists 
of  six  individually  excited,  three- 
stage,  single-channel  amplifiers, 
with  output  metering  and  overload 
indicating  circuits  and  with  linear 
and  integrated  amplifica^dn  em¬ 
ployed  to  provide  for  the  li'se  of  a 
wide  variety  of  pickup  devices;  a 
separate  electronically  regulated 
power  supply  providing  both  a-c  and 
d-c  power  to  all  channels;  a  shock 
mounted  cabinet  with  power  plugs 
for  inserting  the  single  channel 
amplifier  units  and  the  necessary 
power  and  test  cable  assemblies. 
Recording  of  the  amplifier  output  is 
usually  accomplished  by  a  recording 
oscillograph,  a  tape  recording  de¬ 
vice  or  similar  recording  instru¬ 
ments. 


Infrared  Meter 


General  Electric  Co.,  Schenec¬ 
tady  5,  N.  Y.,  has  developed  a  new 
infrared  meter  designed  to  measure 
radiant-energy  intensities  up  to  10 
watts  psi.  Designated  as  type  DW- 
69,  the  meter  is  especially  suited  for 
determining  in  a  matter  of  seconds 
the  intensity  of  high  range,  radiant 
energy  sources  and  for  studies  of 
infrared  radiation  effects  concern¬ 
ing  absorption  and  transmission 
properties  of  materials.  The  pocket- 
sized  instrument’s  operation  is 
simplified  because  no  separate 
thermopile  or  other  accessory  equip¬ 
ment  is  needed.  Accuracy  is  ±5 
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Sensational  Advancements  In  Science  &  Industiy 


OUStWM  to**  Coto'oa 

.abelex  import^"' 

o(  'bcrowrc  *or 

you 'bis  V®°'- 


Curve  #1110,  shown  at  right,  is  of  particular 
interest  and  illustrates  the  long  self  time  constant 
of  Stabelex  “D”.  The  time  constant  of  the  10  MFD 
capacitor  illustrated  on  this  curve  is  200  days,  or 
4800  hours.  This  curve  represents  measurements 
on  capacitors  allowed  to  stand  at  normal  room 
conditions  of  temperature  and  humidity.  This, 
therefore,  represents  the  time  constant  of  these 
capacitors  under  normal  conditions  of  operation. 

Performance  curves  illustrating  various  character¬ 
istics  of  the  Stabelex  “D”  Capacitor  will  appear  in 
this  magazine  each  month. 

OUTSTANDING  FEATURES 

INSULATION  RESISTANCE  AT  20*  C.  AFTER 
THREE  MINUTES  CHARGE— 900,000  megohm 
microfarads 

INSULATION  RESISTANCE  AT  75*  C.— 78,000 
megohm  microfarads 

INSULATION  RESISTANCE  AT— 75*  C.— In  ex¬ 
cess  of  5  million  megohm  microfarads 
CHANGE  IN  CAPACITANCE  FROM  25*  C.  TO 


Created  the  Need  for 

THE  NEW 

"D" 

CAPACITORS 


-80*  C;  -i-0.76% 

SELF  TIME  CONSTANT  OF  10  MFD  CAPACI- 
TOR — 4800  hours 
Q  AT  50  KILOCYCLES— 10,000 
POWER  FACTOR  AT  1  KC— 0.00025 

SEND  FOR  CATALOG  1117  TODAY 

After  a  long  period  of  research.  Industrial  Con¬ 
denser  Corporation  now  offers  to  industry  for  the 
first  time  the  first  of  their  family  of  Stabelex 
capacitors,  stabelex  “D”,  which  has  been  produced 
for  special  applications  for  some  time. 

Complete  information  performance  curves,  char¬ 
acteristics,  and  suggested  applications  of  the  vari¬ 
ous  types  now  available  will  be  found  in  this  catalog. 


INDUSTRIAL  CONDENSER  CORPORATION 


I  3244  N.  Californio  Avonua 
I  Chicago  It,  lllinoii,  U.S.A. 

I  fltoM  sand  mt  my  FREE  copy  of  your  now  Catalog  1117  on 
I  Stobtlex  "D"  Capacitors. 

I  Name  . 

I  Company . Position  . 

I  Street  . 

J  City . Zone  ....  Stote  . 


Mfrs.  of  OIL,  WAX,  ELECTROLYTIC,  PLASTIC  CAPACITORS  and  RADIO  INTERFERENCE  FILTERS 
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, . .  for  servo  and 
instrument  applications 


.FRVC  .'A/E(-  HANISMS,  Irii  Ty(3o  I7ir)2  8  i*- 
I  bcila'’- f?cl  ?  ptifi'iC.  26  volt  RPA* 

■i yfic  ftctmpcd  induction  nio'Of 
(‘Mipl^yinq  o  drcuj  -  up  dlid  <ifi  a«lc)lly 
o(l|ustcibie  matjr'c'  to  a*  hicvo  velO'  i'y 
d'lnipoic)  Thi‘.  di’siqn  provide^  lor  van 
able  and  smooth  'meat  veloi  ity  dcimpinq 
aiid  lower  operat'inq  temfrerature.  The 
desired  deqrer*  of  visrous  dampinq  n. 
a  I  h  (  e  V  e  d  by  o  p  e  r  a  1 1  n  cj  setscrew 
(idjiistment 


The  non  damped  induction  <  Ofitrol 
motor  1712  8  of  8,000  RPM  is  also 

available 


NEW  !  ASSf ;  -n  r 


WSSTBUKY,  L.  I.,  N.  Y.  0 


I  NtW  MOOUCTS  (coatliiMrf) 

percent  of  full-scale  value  over  a 
response  ranjre  of  300  to  3,500  mil¬ 
limicrons  (3,000  to  35,000  ang- 
!  Stroms). 


lature 

damped  control  motor 

type  17  ID.... 


Wont  moft  informatien?  Um  post  cord  on  lost  pogo. 
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FEATURES  OF  ^ 

DAMPED 

CONSTRUCTION 

DESIGN 

INCLUDE 

*  Coglotf  Domping 

*  Zoro  Roiiduat  Noit* 
Signol 

*  Constant  Damping 

*  Lewor  Inortio 

*  lowor  Cost 


OTHER  INSTRUMENT  MOTORS 

• .  .  .  •  Hystorosls  Synchronous  dosign.Typo 
I7HI>R  for  26  volts  and  Typo  I9H  for  115 
volts  in  spoods  of  1,000,  12,000.  and 
24X)00  RRM  oro  ovoiloblo  for  various 
appiicolions.  Spociol  windings  ond  OKtor* 
nol  shoft  configuration  con  bo  provided 
OM  roguost. 


Wifto  fo  Oopt..CtO-3 
for  spodfic  informoffon 
on  motors. 


Miniature  Vacuum  Capacitors 

Jennings  Radio  Mfg.  Co.,  970 
McLaughlin  Ave.,  San  Jose  8,  Calif. 
A  full  line  of  miniature  vacuum 
capacitors  is  now  available  in  both 
fixed  and  variable  types.  These 
new  low-voltage  units,  rated  at  3 
kv  and  5  kv,  are  characterized  by 
small  physical  size,  negligible  power 
factor  and  extremely  wide  capaci¬ 
tance  ranges.  For  example,  one 
variable  unit  has  a  capacitance 
range  of  5.5  (laf  to  1,000  (sfjif. 
Another  has  a  range  of  4  (xjsf  to 
250  iiiif  and  is  only  4  in.  long.  The 
fixed  JCSL  series  and  the  variable 
UCSL  series  are  both  available  in 
capacitances  ranging  up  to  2,000 
«.u.f. 


Telephoue  Type  Relays 

Potter  &  Brumfield,  Princeton, 
Ind.  Newly  developed  MJ  series 
miniature  telephone  type  relays, 
available  open  or  hermetically 
j  sealed,  have  been  announced.  The 


Pressed  and 
Extruded  Shapes  to 
Close  Tolerances 


CUS10M 

TO  SPtClF\CAl'ON 


COWBINMIONS 


SpeC'O' 
be  P'’’’ 
jhope 

inq.  ‘ 
f.pe" 
ovai'o 


GENERAL 


Standard  Shapas 
AVAILABLE: 
PIIULR  INSULATOIS 
LEAD-IN  lUSHINGS 
ENTIANCE  lUSHINGS 
COAXIAL  CAILE 
INSUUTOIS 
LEAD-IN  INSULATOIS 
SPREADEI  INSUUTOIS 
STRAIN  INSUUTOIS 
COIL  FORMS 
SUPPORT  RAIS 
COUPLING  INSUUTOIS 


Engineered  Steatite  by  General  Ceramics 
offers  the  designer  and  engineer  both  excel¬ 
lent  electrical  and  mechanical  advantages 
and  the  economies  of  standard  catalog  body 
types.  Offers  low  loss  factor,  zero  moisture 
absorption,  high  surface  and  volume  resis¬ 
tivity,  high  tensile  and  great  compressive 
strength.  Steatite  insulators  can  be  produced 
to  countless  sizes  and  shapes  for  practically 
all  requirements. 


Vi  ^  IF  YOU  HAVE  A  PKOBLEM 

For  compute  informatioa  oa  Oonoral  Caramic*  Steotite 
Iniulators,  roqumt  tlw  mw  UhiMroted  cateloc;  rmioarriin 
•taUUnco  oo  tpacific  probUma,  contacl  a  Qaiwral  Caramica  SaUa  Bnginaar. 


CntAIWKS  and  IWAfTfl  COBP. 

n-rtfi  Amboy  4-5100 
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Are  Better  For  Your  Product  J 


NEW  PKODUCTS 


(continacd) 


new  construction  features  longer, 
more  flexible  contact  arms  resulting 
in  a  lower  spring  load  rate.  This 
combination  permits  wider  contact 
gap,  more  overtravel,  improvement 
in  sensitivity,  faster  action  and 
longer  life.  The  MJ  series  is  avail¬ 
able  with  a  maximum  of  4  Form  C 
contacts  for  either  d-c  or  60  cycle 
a-c  operation.  Coils  are  furnished 
up  to  a  maximum  resistance  of  22,- 
000  ohms.  Insulation  resistance  is 
better  than  1,000  megohms  and 
breakdown  is  tested  at  600  v  rms. 
The  open  relay  measures  1  in.  wide, 
IJi  in.  long,  by  lA  in.  high. 


ICKERS  RECTIFIERS 


Precision  hydraulic  equip¬ 
ment  aligns  and  compresses 
cells  into  ''stacks".  Special 

steel  studs  keep  stacks  tight 


UHF-VHF  Antenna 

The  Brack  Mfg.  Corp.,  Division  of 
General  Bronze  Corp.,  200  Central 
Ave.,  Newark,  N.  J.,  announces  the 
No.  481  Dual  -V  antenna  designed 
for  both  uhf  and  vhf  areas.  The 
construction  features  perfect  bal¬ 
ance  at  the  mast  point  for  minimum 
strain  and  maximum  life.  Elements 
are  made  of  high-strength  alumi¬ 
num  with  resilient  plastic  insula¬ 
tors  to  prevent  breakage  from  wind 
gusts.  The  antenna  has  a  gain  of 
approximately  8  db  at  uhf  and  a 
directional  pattern  at  uhf  which  is 
like  that  of  a  6-element  conical  at 
vhf.  On  vhf  the  pattern  is  nondi- 
rectional  and  the  efficiency  averages 
about  that  of  a  dipole. 


L/imensions  are  exact,  mountings  accurately  aligned,  for  easy 
assembly  in  your  product.  TermincHs— for  bolting  or  soldering— are 
precisely  positioned  for  your  conrwctions.  Tinned  terminals  speed 
soldering.  Color  code  eliminates  wiring  errors.  Protective  finishes, 
plating  of  exposed  metal  parts,  guard  electrical  quality,  prolong 
service  life.  Shock  and  vibration  tests— to  military  specifications— 
prove  the  mechanical  durability  of  Vickers  Selenium  Rectifiers. 


iiKikut  •  buttur  ructifiur: 


•  255  ttsts  and  intpactiont  guard  quality 
from  start  to  finish 

•  Automotic  •Itctro  forming  “pro- 
stressas"  coils 

•  Procision-motchod  colls  provont  ovor> 
loading— ovorhoating 


Stereophonic  Recorder 

Ampex  Electric  Corp.,  934  Charter 
St.,  Redwood  City,  Calif.,  htis  in- 


A  UNIT  Of  THE  S  P  E  «  It  Y  COlPOEATION 

1801  LOCUST  STREET  •  SAINT  LOUIS,  MISSOURI 
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If  longer  service  life  from  vacuum  tubes 


is  your  problem, 
remember. . .  from 


Peanuts  to  Power 

tubes  perform  better  with  NICKEL 


From  the  tiny  peanut  tube  in  hearing  aids  to  the  tremendous 
power  producer  in  transmitting  equipment  ...  in  almost 
every  tube  .  .  .  ele<’tronics  manufacturers  turn  to  Nickel  to 
improve  i)erformance. 


In  cathodes,  side  rods,  lead  wires,  grids,  sleeves,  connect¬ 
ing  straps. .  .in  virtually  every  part .. .  it’s  N  ickel’s  special  qual¬ 
ities  that  make  that  part  do  its  sptH;ial  job. ..and  do  it  better, 


10  Reasons  Why  Nickel  Improves  Tube  Life 


•  Excellent  forming  quality.  Simplifies  production  of 
precision  parts. 

•  Strong,  spot-w  elded  joints  practically  free  of  oxidation. 

•  Strength  to  maintain  precision  despite  handling  in 
mounting  parts. 

•  Rustproof  in  handling  and  storage. Corrosion  resisting 
to  solvents  in  cleaning. 

•  Lower  gas  content.  Faster  evacuation  because  gas  can 
be  removed  at  higher  temperatures. 

•  Greater  strength  at  high  evacuation  temperatures 
without  crystal  change,  means  less  change  in  dimen¬ 
sions  and  tul)e  constants. 

•  Better  electron  emission  from  coated  nickel  cathodes. 


lew  cerben  Nickel  wet  the 
choice  fer  the  spun  enede  tieeve 
end  ether  critical  ports  in  this  40 
miUien  watt  power  tube  pr^ 
duced  by  the  Chatham  Electronics 
Cerp.,  Newark  3,  N.  J. 


•  Better  carbon  coating  adherence  with  less  embrittle¬ 
ment  of  strip. 

•  Conducts  heat  better  at  elevated  temperatures. 

•  Good  damping  characteristics  minimizing  microphonic 
effects. 


Perhaps  there’s  a  Nickel  or  a  Nickel  Alloy  that  will  help 
improve  your  product’s  performance.  There’s  a  concise 
booklet  available— “Inco  Nickel  Alloys  for  Electronic  Uses” 
—  which  may  answer  your  questions.  Send  to  Bruce  Winter 
for  your  copy  today.  Also,  if  you  have  a  special  metal  selec¬ 
tion  problem,  just  write  giving  full  details. 


All  of  which  means  an  electronic  tube  made  with  Nickel  The  International  Nickel  Company,  Inc.,  67  Wall  Street, 
Alloy  components  can  perform  better,  whatever  its  appli-  New  York  5,  N.  Y. 
cation. 


Inco  Nickel  Alloys 

MONElO  •  "T'O  MONEl  •  'K"9  MONU  •  "Kr'O  MONEt 
•^“9  MONEL  •  NICKEL  •  LOW  CAKBON  NICKH  •  DIMANICKCl® 
INCONEL®  •  INCONEL  “X"®  •  INCOLOY®  •  NIMONICS® 
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No  matter  how  margiiial  the  weather,  planea  land 
aafely  on  fidda  equipped  wiUi  TVOR.  Thia  new 
let-down  facility  kMpa  your  airport  operating 
through  rain,  low  ceilinga  and  reetrictiona  to 
viaihility — eztenda  ita  uaefalneaa  by  40%.  TVOR 
providea  all  the  aecurity  of  VOR — at  le$$  them 
ona-fourth  th*  coat. 

TVOR  waa  developed  to  meet  the  needa  of  amall 
and  medium-aiaed  airporta.  Ita  aingle  inatallation 
providaa  a  terminal  omnidirectional  radio  range 
that  can  be  inatalled  in  an  inexpenaive  ahelter 
directly  on  the  airport. 


Any  plane  with  atandard  VOR  inatrumentation 
can  make  po$itive  approach**  to  a  TVOR  equipped 
field.  On  oourae  indication  ia  ateady.  Over  the 
atation  cone  ia  definite.  Fifty  watta  of  antenna 
power  providea  amide  coverage  for  omnirange 
navigation.  TVOR  ia  built  by  the  Maryland  Elec¬ 
tronic  Manufacturing  Corporation,  produceta  of 
■iiwHar  inatalUtiona  for  tba  CAA. 

The  ooat  of  a  complete  TVOR  inatallation  ia  leaa 
than  a  quarter  that  of  VOR.  Yet  the  oomponenta 
are  of  ^  aame  high  quality  and  the  ayatem  ia 
given  the  aame  rugg^  teata! 


Corporation,  municipal  and  private  airfielda  can't 
afford  to  be  without  the  aafety  and  convenience 
of  thia  all-weather  let-down  fa^ty.  Inatallationa 
are  ready  for  90  day  delivery.  Write  or  call  today 
for  further  information.  Or  flight  teat  and  inapect 
the  equipment  at  the  College  Park  Airfield. 


TVOR  cheaaet  fair- 
aMM  mtvIm. 


TVOR  ael4a«  cwaaretlaii 
etewft  Mfaly  !•  Mwir 
liew  ReW«,  In  «eH«  af 
law  calRaft. 


TVOR  watkt  wMi  slaae- 
ar4  latlraaiaatatlaa. 
Rrloala  alaaat**liaaia**aa 

WWVv  Vvvn 


NEW  PRODUCTS  (contintMd) 

troduced  a  stereophonic  recorder 
having  the  same  performance 
characteristics  as  the  model  403 
magnetic  tape  audio  recorder.  The 
new  model,  known  as  the  403-2, 
employs  a  dual  track  head  assembly 
that  records  or  plays  back  two 
separate  channels  simultaneously. 
Thus,  material  recorded  by  two 
properly  placed  microphones  may  be 
played  back  through  two  similarly 
spaced  loudspeakers  to  give  sound 
a  directional  effect.  This  third 
dimension  of  sound  provides  a  real¬ 
ism  comparable  to  the  visual 
realism  obtained  from  stereoscopic 
photography.  The  two-speed  ma¬ 
chine  is  supplied  as  a  three-case 
portable  or  for  rack  mounting.  Per¬ 
formance  characteristics  include 
7i  and  15  in.  per  second  tape 
speeds ;  solenoid  control  of  all  push¬ 
buttons,  permitting  full  remote  con¬ 
trol;  built-in  preamplifiers  for 
microphone  and  bridging  low  level 
lines;  frequency  response  to  15,000 
cycles  at  7|-in.  tape  speed  and 
signal-to-noise  ratio  over  55  db  as 
defined  by  NARTB  standards. 


Beam  Power  Tube 


Radio  Corp.  of  America,  Harrison, 
N.  J.  The  12V6-GT  is  a  beam  power 
tube  of  the  heater-cathode  type  in¬ 
tended  primarily  for  use  in  the  out¬ 
put  amplifier  of  automobile  radio 
receivers  operating  from  a  12-v 
storage  battery.  A  single  12V6-GT 
operated  with  a  plate  and  screen 
voltage  of  250  v  can  deliver  a  maxi¬ 
mum-signal  power  output  of  4.5  w 
with  a  driving  voltage  of  only  about 
12  V.  These  features  together  with 
the  relatively  low  plate-current 
drain  make  the  tube  especially  suit- 
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actual  »ize 


iron  coros 


PYROFERRIC  IRON  CORES 
are  sdentificaUy  manufactured^ 
under  strictest  quality  controb 
and  rigid  maintenance  of  close 
electrical  and  mechanical  tolerances. 

PYROFERRIC  services 
are  avaibble  for  the  engineering 
of  your  core  production  requirements . . . 
your  letterhead  request  for  Catalog  22B 
will  bring  you  complete  information 
including  the  manufacture  of  iron 
cores,  their  electrical  properties, 
materiab,  design  considerations, 
standardization  data,  uses 
and  ocher  helpful  information. 


•  RONX  lOUllVARD 
at  3Utk  St..  N.Y.C.  «7 


M  profess?  I 


tape  reco 


(continued) 


NEW  PRODUCTS 


able  for  use  in  the  output  stage  of 
automobile  receivers. 


Two-Way  Radio  Packset 

Industrial  Radio  Corp.,  428  N, 
Parkside  Ave.,  Chicago  44,  Ill.,  has 
introduced  a  portable  two-way  radio 
packset  for  industrial,  police,  Are, 
utility  and  conservation  department 
applications.  The  Pak-Fone,  con¬ 
sisting  of  a  powerful  8-tube  trans¬ 
mitter  and  a  sensitive  16-tube  re¬ 
ceiver,  is  completely  self  powered. 
It  conforms  with  FCC  licensing 
regulations  and  is  designed  to  pro¬ 
vide  dependable  two-way  radio-tele¬ 
phone  communication  between  other 
portable  stations,  mobile  or  fixed 
stations.  Optional  power  supplies 
permit  the  unit  to  be  used  also  as 
a  mobile  station  with  a  6-v  auto¬ 
mobile  battery  as  the  power  source 
or  as  a  fixed  station  using  115  v 
a-c  for  power.  The  Pak-Fone  is 
designed  to  operate  in  either  the  25 
to  50-mc  or  the  152  to  174-mc 
bands. 


Dusignud  wHh  your  nuedt  in  mind  ...  a  profusiional  portable  recorder 
and  omplifler  in  a  tingle  cote.  Easier  to  handle,  lightweight,  ruggedly 
constructed  to  take  the  most  difficult  remotes,  the  Voyager  insures  perfect 
recording  in  field  or  engineering  laboratory. 

Professienel  QuelHy — Frequency  response  up  to  +2db  from  50  to 
1 5,000  cydet  per  tec  at  1 5  in.  per  tec  tope 
speed.  The  amplifier  hat  bridging  input  ottd  one 
knpedarwe  mike  input  with  6b0  ohm  bal- 
oiKed  output.  Switch  for  2-speed  equalization 
(7 'A'  and  15')  and  headphone  mortitor  jock 


Miniature  Thermostat 

Fenwal  Inc.,  Ashland,  Ma.ss.  A 
tiny  thermoswitch,  available  in  both 
rectangular  and  cylindrical  models, 
has  been  designed  for  precise 
temperature  control  and  overheat 
detection  in  instruments  and  pre¬ 
cision  mechani.sms  where  minimum 
volume  and  weight  are  important. 
Depending  on  the  thermal  and  elec¬ 
trical  characteristics  of  the  partic¬ 
ular  system,  temperature  control  to 
within  1  deg  F  is  readily  attainable, 
since  the  inherent  thermostat  sen¬ 
sitivity  is  actually  less  than  1  deg. 
F.  Either  model  may  be  set  at  any 
temperature  in  the  range  from  0 
deg  to  200  deg  F  by  turning  an  ad¬ 
justing  screw.  A  high  resistance  to 
vibration  permits  the  miniature 
units  to  maintain  accurate  control 
under  vibration  conditions  of  5  g’s 


Writ*  f*r  compUf*  Jtlollt 


TIm  famoMc  ' 

ttaadard  af  traadcatlart 


Deal.  E-3  •  aas  W.  Ohio  Slreel  •  Chicaflo  10,  lllinei* 
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If  your  electronic  circuits  require  a  noiseless,  adjustable  re¬ 
sistor  with  long  life  and  permanent  characteristics  ...  if  you  need 
a  rheostat  or  potentiometer  which  is  unaffected  by  heat,  cold, 
moisture,  or  hard  use  . . .  the  Allen-Bradley  Type  J  Bradleyometer 
is  the  logical  answer. 

It  is  not  a  film  or  paint  type  resistor.  The  molded  resistor  does 
not  become  noisy  with  age.  The  carbon  contact  brush  actually 
improves  with  use.  Type  J  Bradleyometers  are  available  in 
single,  dual,  and  triple  unit  assemblies. 

Allen-Bradley  Co.,  HOW.  Greenfield  Ave.,  Milwaukee  4,  Wis. 


ANY  RESISTANCE 
ROTATION  CURVE 


ALLE^-BI^DLEY 

FIXED  &  AD90STABLE  RAD^  RESISTORS 


Prior  to  molding,  the  composition  of 
the  resistor  ring  may  be  varied  to  pro¬ 
duce  any  resistance-rotation  curve. 
After  molding,  the  resistance  is  per¬ 
manently  fixed.  There  are  no  soldered 
connections.  Shaft,  faceplate,  and 
other  ferrous  parts  are  stainless  steel. 
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NEW  PRODUCTS 


(coiiti«Md) 


THE  CONSUMERS  RUBBER  COMPANY. 
CItvelaMi,  Ohio 

■>.■>.1  i 
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Miniature  Delay  Line 

Advance  Electronics  Ck).,  P.  0. 
Box  394,  Passaic,  N.  J.  Type  507 
was  developed  to  meet  the  increas- 


Today,  design  and  maintenance  engineers  are  confronted  with 
the  job  of  selecting  trouble-free  insulation  materials.  This  task 
is  made  easier  with  ELECTRO'S  dependable  products  plus 
engineering  service  and  availability  through  ELECTRO 
AUTHORIZED  DISTRIBUTORS. 


Manufacturers  of  electrical  equipment  have  two  important 
rights:  (I)  To  use  the  hnest  electrical  insulation  materials 
made,  (2)  To  have  the  latest  technical  data  concerning  these 
products.  Electro-Technical  offers  you  both  through  their 
authorized  distributors.  Write  for  information  and  samples. 


These  ELECTIO  AUTHORIZED  DISTRIRUTORS 
make  up  the  greatest  service  organization 
in  the  ELECTRICAL  INSULATION 
INDUSTRY. 


at  50  to  500  cps.  Both  modeKs  are 
rated  at  2.5  amperes  at  115  v  a-c 
or  2  amperes  at  28  v  d-c. 


VTVOM 

Allied  Radio  Core.,  833  W.  Jack- 
son  Blvd.,  Chicago  7,  Ill.,  announces 
a  new,  Knight  vtvom  kit.  Designed 
for  maximum  versatility,  the  unit 
has  6  ranges  for  measuring  a-c 
peak-to-peak  volts.  It  also  includes 
6  ma  ranges  and  5  capacitance 
ranges — 29  ranges  in  all.  Fre¬ 
quency  response  is  as  high  as  2.5 
me,  adequate  for  servicing  tv  cir¬ 
cuits  as  well  as  audio  units.  Com¬ 
plete  instructions  include  schematic 
pictorial  diagrams  for  easy  assem¬ 
bly  and  wiring.  The  unit  reads  up 
to  1,000  V  d-c  and  2,800  v  a-c;  to 
1,000  megohms  and  5,000  i*f.  Sta¬ 
bility  is  assured  by  use  of  one  zero 
setting  for  all  d-c  ranges.  Special 
probes  are  available  for  extending 
the  d-c  range  to  30,000  v  and  for 
extending  the  a-c  range  to  read  r-f 
to  200  me. 


You’ll  Find  the 
Right  Protection 
Every  Time  When 
You  Look  to 


A  COMPLETE  LINE  FOR  TELEVISION  •  RADIO  •  RADAR 
INSTRUMENTS  •  CONTROLS  •  AVIONICS 


For  almost  four  decades,  BUSS 
has  specialized  in  the  production  of  fuses  that 
are  unexcelled  for  dependability  and  quality. 

Today,  this  experience  and  forward-looking 
BUSS  research  combine  to  give  you  the  most 
complete  line  of  fuses  for  modern  needs. 

Your  added  assurance  of  BUSS  dependa¬ 
bility  is  the  rigid  testing  every  fuse  must  under¬ 
go.  Sensitive  electronic  testing  devices  check 
BUSS  fuses  for  proper  construction,  correct 
calibration  and  accurate  physical  demensions. 

Turn  To  BUSS  Engineers  With  Your 
Fuse  Problems. 

They  will  be  glad  to  assist  you  in  selecting 
the  fuse  to  do  the  job  best .  .  .  and  if 
possible  a  fuse  that  will  be  available  from 
local  wholesaler’s  stocks. 

If  your  protection  problem  is  still  in  the 
engineering  state,  tell  us  current,  voltage,  load 
characteristics  etc. 

BUSSMANN  Mfg.  CO..  Dhhhm  MfC'tw  BJtrtrk  Ctmftny 
University  at  Jrfferson,  St.  Louis  7,  Missouri 
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BUSSMANN  Mft-  Co.  (^Diviiton  of  McOrsw  ElactricCo.) 
Univcrtiiy  at  Jafferaon,  St.  Lotait  7,  Mo. 

PlaBw  aend  me  bulletin  SFB  concainina  facta  on 
BUSS  amall  dimenaion  fuaea  and  fuae  notdera. 


Name. 


Company. 


AdOreee. 


HEAT-CONTROL 


Thermostatic 


Action  guaran 


teed  for  the  life 


of  the  iron,  or 


money  back! 


See  Your  Distributor 


oven  20,000,000  SOlOiKINO  fOODUCrS  SINCi  ti*4 


- - 

MANUFACTURING  CO. 


WALL 


NEW  PRODUCTS  (coatiRMd) 

intr  need  of  miniature  delay  line 
capable  of  providing  continuously 
variable  time  delay  from  zero  to 
several  hundreds  of  millimicro¬ 
seconds.  By  means  of  a  novel  mathe¬ 
matical  method  the  amount  of  equa¬ 
lization  was  made  exactly  equal  to 
its  correct  optimum  value.  The 
miniature  continuously  variable  de¬ 
lay  line  is  essentially  a  condensed 
r-f  cable  with  one  conductor 
changed  into  a  long  thin  coil  and 
the  other  conductor  spaced  closely 
to  the  first,  thus  producing  a  large 
amount  of  time  delay  yet  maintain¬ 
ing  low  attenuation  at  high  fre¬ 
quencies.  Time  delay  is  continu¬ 
ously  variable  from  0  to  0.8  -isec. 
Characteristic  impedance  is  390 
I  ohms  nominal.  Attenuation  in  db 
j  per  100  millimicroseconds  delay  is 
'  essentially  zero  below  3  me,  0.5  at  8 
I  me,  1  at  15  me.  Size  of  the  unit  is 
j  1  in.  deep,  4  in.  long  and  4  in.  high. 


The  new,  superior  WALL  INDUSTRIAL  IRONS  will  outperform  and 
outlast  any  soldering  irons  you've  ever  tried!  Exclusive  thermostatic 
action  (without  the  use  of  fragile  thermostats)  controls  heat  so 
perfectly  that  fusing  and  tip-burning  are  held  to  a  minimum.  Iron 
stays  at  “on-the-button"  production  heat  all  day  long,  day  after 
day.  Wall  Irons  heat  four  times  faster  than  ordinary  irons.  No 
radionic  interference  while  iron  is  in  use.  And  Wall  is  more  eco¬ 
nomical  to  use  than  irons  of  like  wattage  because  of  heat  output 
efficiency!  From  20  watts  to  1000  watts  .  .  .  thermostatic  action  up 
to  2600  watts.  Send  for  catalog  today. 
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Flame  Failure  Safeguard 

Combustion  Control  Corp.,  720 
Beacon  St.,  Boston  15,  Mass.  The 
Firetron  scanner  type  48PT1  pro¬ 
vides  dame  failure  protection  for 
gas,  oil,  pulverized  coal  or  combina¬ 
tion  fuel  burner  installations.  It  is 
used  in  conjunction  with  control 
type  26SJ5  for  the  protection  of 
manually  ignited  burners  and  with 
programming  control  type  26RJ8 
for  the  protection  of  automatically 
bred  installations.  The  eye  of  the 
scanner  is  the  Firetron,  a  photo- 
conductive  cell  highly  responsive 
to  infrared.  With  its  associated 
electronic  circuits  it  distinguishes 
between  the  infrared  of  a  flame  and 
that  of  other  sources  of  infrared. 
The  tiny  cell,  hardly  bigger  than  a 
pencil  eraser,  is  plugged  into  the 
scanner  unit  that  consists  of  a 
mounting  for  the  cell  and  a  length 
of  cable  for  electrical  connections. 
The  single  scanner  views  both  the 
pilot  and  main  flames  and  replaces 


THEY’RE  OH  THEIR  OWH 


Armco  Thin  Electrical  Steels  are  out  of  the  Research 
Laboratory.  They  are  now  being  produced  in  a  brand-new 
production  department  of  their  own.  Like  other  Armco 
Special-Purpose  Steels,  they  now  need  Research  attention 
only  to  plan  improvements. 

THE  HEW  SET-UP 

The  making  of  these  steels  is  much  different  from  pro¬ 
ducing  ordinary  electrical  steels.  Personnel  in  the  new 
department  work  on  Thin  Electrical  Steels  alone.  They 
have  specialized  rolling,  annealing,  slitting  and  testing 
■equipment,  used  exclusively  for  Thin  Electrical  Steels. 

RELIABLE  DELIVERY 

You  can  specify  these  grades  of  thin  magnetic  materials 
with  confidence  because  they  are  production  items: 

Tran-Cor  T  in  7  and  5  mil  thicknws  with  good  perme¬ 
ability  in  all  directions;  Tran-Cor  T-O,  in  4,  2  and  I  mil 
thicknesses,  an  “oriented"  grade  with  best  permeability 


exhibited  in  the  rolling  direction;  and  Tran-Cor  T-O-S,  in 
4  mil  thickness  only,  a  super-oriented  grade. 

THE  CATALOG  TELLS  THE  STORY 

If  you  are  interested  in  the  advantages  of  reduced  core 
losses  and  smaller  core  dimensions  at  frequencies  of  400 
to  200,000  cycles,  write  for  the  32-page  bwklet,  “Armco 
Thin  Electrical  Steels.”  It  has  complete  information  and 
graphical  data  on  the  6  Armco  Thin  Electrical  Steels. 
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CAROL 

POWER  SUPPLY  AND 
CNAROINO  CABLE 

Raally  rugged . . .  but  unusually 
easy  to  handle . . .  Carol  Charg¬ 
ing  Cable  is  designed  to  carry 
heavy  currents  for  rectifiers, 
battm^  chargers,  large  motors 
and  other  equipment  needing 
portable  power  cable. 

Soft  copper  wires  are  rope 
lav  stranded  for  extra  flexi- 
bilitv.  They  are  either  tinned, 
or  bare  and  served,  then 
enclosed  in  high  dielectric, 
long-wearing  rubber  com¬ 
pound.  For  most  severe  ser¬ 
vice,  the  jacket  is  made  of 
Carol  Neoprene  ...  a  speciallv 
compounded  material  which 
resists  acids,  alkalis,  sunl^ht, 
corona,  oil  and  grease;  mth- 
stands  extremes  of  weather 
and  temperatures. 

Carol  Charging  Cable  is  sup¬ 
plied  in  sues  horn  No.  4/0  to 
10  AWG,  with  either  rubber 
or  neoprene  jacket. 

Write  or  call  today  for  full 
information  on  our  complete 
line  of  cable  for  electronic 
applications. 


NfW  PRODUCTS  ,  (eontiimed) 

both  flame  rod  and  photocell  flame 
detectors. 


Tantalum  Capacitors 

Fansteel  Metallurgical  Corp., 
2200  Sheridan  Rd.,  North  Chicago, 
Ill.,  has  available  a  line  of  electro¬ 
lytic  capacitors  that  employ  porous 
tantalum  anodes.  They  range  from 
1.6  to  30  ;«,f  with  working  voltages 
up  to  125  V  d-c.  The  normal  temper¬ 
ature  range  at  rated  working  volt¬ 
age  is  from  —65  to  -1-86  C,  Ex¬ 
cluding  connection  leads,  the  capac¬ 
itors  occupy  leas  than  1/10  of  a 
cubic  inch.  They  are  intended  for 
applications  where  unusually  stable 
characteristics  are  required  and 
space  is  at  a  premium. 


Switching  Key 

Federal  Telephone  and  Radio 
Corp.,  Clifton,  N.  J.,  has  announced 
a  new  miniature  anticapacitance 
switching  key  that  weighs  only  2i 
oz  and  combines  compactness  with 
increased  reliability  and  long  life. 
Designed  to  meet  military  require¬ 
ments,  the  new  key  is  ideal  for  use 
in  airborne  and  other  types  of 
equipment  where  compactness  and 
light  weight  are  prime  factors.  The 
unit  consists  of  four  sets  of  trans¬ 
fer  contacts  on  each  side.  The  key 
is  nonlocking  in  both  directions.  It 
is  mounted  on  an  aluminum  frame 


STANDARD  SIGNAL  GENERATOR 

Frtqwaiicy  rangtt  75  kc.  t*  MODil 
30  me.  Output  0.1  micruvult  xkb 
to2.2v*lt«. 


STANDARD  SIGNAL  GENERATOR 

Fruquuncy  rang*:  2  m«.  ta  MODfL 
400  me.  Output  0.1  micravolt 
ta  0.1  valt. 


SQUARE  WAVE  GENERATOR 

5  la  100,000  eyelM.  Racom-  mODEI 
maaelad  far  AM,  FM  and  lata-  _  . 
vitlan  latltna.  *  ' 


MEGACYCLE  METER 


A  vartatila  grI4-<llp 
aaeillalor  eavariag 
Ilia  fraquaney  ranga 
af  2.2  me.  ta  400  me. 


ORCUIARS 
ON  REOUFSr 
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The  Eisenhower  Inaugural  Medal 

is  made  of  Lasting  Bronze 

We  are  proud  to  announce  that  one  of  our  custom¬ 
ers  is  executing  the  official  1953  Presidential  inau¬ 
gural  Medal.  The  striking  of  over  10,000  replicas 
by  the  Medallic  Art  Company  of  New  York  City 
marks  the  return  of  this  commission  to  private  en- 
teqirise  after  many  years  of  government  manufacture. 

Walker  Hancock,  well-known  American  sculptor, 
prepared  the  original  model  from  which  the  medal 

The  Bristol  Brass  Corporation 

makers  of  Brass  since  1850  in  Bristol,  Conn. 

Offiret  or  wnrrhoutet  in 

Boston,  Chicago,  Cleveland,  Dayton,  Detroit,  Loa  Angeles,  Milwaukee,  New  York,  Philadelphia,  Pittsburgh,  Providence,  Rochester 
ELECTRONICS  — Mofch,  1953  West  mscs  ialooiiotioa?  U«s  port  tsrd  sa  lo«t  rase.  J47 


for  General  Eisenhower  and  the  replicas  were 
reproduced. 

This  memorable  medal  may  be  obtained  for  $3.00 
from  the  Inaugural  Committee,  1420  Pennsylvania 
Avenue  N.  W.,  Washington  25,  D.  C.  ^ 

A  special  alloy  of  bronze,  carefully  prepared  to 
exacting  specifications,  is  being  supplied  for  this 
medal  from  our  mill  here  in  Bristol. 


Class  H 


type  20284 


type  -20285 


type  #20086 


IMANSfOSMfR  MfC  CO 
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NtW  PRODUCTS  (coatinuad) 

with  four  screws  and  can  be  easily 
removed  from  the  key  frame  for  in¬ 
spection  and  adjustment.  Other 
features  include  a  molded  springr 
nest  and  a  special  restoring  spring 
heat-treated  for  maximum  life  and 
endurance. 


Insulation 

Irvington  Varnish  and  Insulator 
Co.,  6  Argyle  Terrace,  Irvington  11, 
N.  J.  Irv-O-Bestos,  a  new  class  B 
insulation  consisting  of  Mylar  pol¬ 
yester  film  bonded  to  Quinterra 
asbestos  papers  in  duplex  and 
triplex  combinations,  has  been  an¬ 
nounced.  This  new  type  of  insula¬ 
tion  not  only  has  high  tensile  and 
tear  strength,  but  exceptional  di¬ 
electric  strength  as  well.  For  ex¬ 
ample,  the  0.003-in.  duplex  con¬ 
struction  has  a  dielectric  strength 
of  1,900  vpm  with  i-in.  electrodes, 
and  1,500  vpm  with  2-in.  electrodes. 
Suggested  applications  for  this 
high  dielectric  strength  material 
might  be  as  motor  and  dry-type 
transformer  insulation,  magnet 
wire  insulation,  coil  and  relay  in¬ 
sulation,  sheet  insulation,  or  as 
primary  cable  insulation. 


Split-Sleeve  Tagging 

Duramark,  Inc.,  2  Secatoag  Ave., 
Port  Washington,  N.  Y.,  has  avail¬ 
able  a  line  of  split-sleeve  laminated 
tags  made  of  vinylite.  Only  a  light 
pressure  on  the  tag  is  required  for 
application  to  wire,  cable  or  tube. 
A  unique  method  of  packing  the 
tags  permits  direct,  quick  loading 
of  a  number  of  tags  on  an  appli¬ 
cator  and  a  fast  continuous  tagging 
operation.  Because  of  a  protective 
laminated  overlay  the  tags  are  im¬ 
pervious  to  abrasion,  corrosion, 
erasure,  water,  oil,  acids  and  gases. 
Application  is  simple.  The  marker 


Are  Your 
Laboratories 
Overloaded? 


•'5? -sit 


A  PRACTICAL  SOLUTION 
TO  THE  PROBLEM  OP 
TECHNICAL  MANPOWER 
SHORTAGE 

Are  you  interested  in  the  possibility 
of  getting  some  of  your  testing 
analysis  and  trouble  shooting  work 
done  without  hiring  additional 
technical  help? 

Our  solution  is  very  direct.  No 
doubt  many  of  your  trained  engi¬ 
neers  and  chemists  are  tied  down  by 
routine  but  essential  testing  and 
analytical  tasks.  You  can  release 
these  men  for  more  demanding, 
more  responsible  duties  by  entrust¬ 
ing  our  laboratories  with  your  rou¬ 
tine  testing  and  analytical  schedules. 

Why  is  this  possible?  Because 
Testing  is  our  Business.  Your  assign¬ 
ments  to  us  will  be  handled  by  men 
who  live  and  think  testing.  They 
will  receive  the  care  and  attention 
that  only  a  specialized  laboratory 
can  give.  That  means  speed,  accu¬ 
racy,  and  real  economy. 

We  would  like  to  get  togedier 
and  discuss  your  manpower  prob¬ 
lems  and  possibly  point  the  wiy  to 
a  solution. 


UNITED  STATES 
TESTING  COMPANY,  IDC. 

ISTAIlltHtO  IISO 

1550  Fork  Artaoe,  Hobokoa,  N.  J. 
FHIUOnmiA  •  IOSTON  •  MOVIOCNCi 
CHICAOO  •  New  YORK  •  lOS  ANOni> 
MIMFHIS  •  DCNVER  •  DAUAt 
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VOLTAGE  REGULATED 
POWER  SUPPLIES 


For  Industrial  and  Research  Use 


fS20 


THE  KEPCO  MODEL  1520  FEATURES  A  REGULATED 
HIGH  VOLTAGE  POWER  SUPPLY  WITH  EXCEL¬ 
LENT  REGULATION,  LOW  RIPPLE  CONTENT  AND 
LOW  OUTPUT  IMPEDANCE. 


SPECIFICATIONS 

OUTPUT  VOLTAGE  DC:  0-1500  volts  continuously 
variable. 

OUTPUT  CURRENT  DC:  0-200  milliamperes  contin¬ 
uous  duty. 

REGULATION:  In  the  range  30-1 500  volts  the  output 
voltage  variation  is  less  than  V^%  for  both  line  fluctu¬ 
ation  from  105-125  volts  and  load  variation  from  min¬ 
imum  to  maximum  current. 

RIPPLE  VOLTAGE:  Less  than  20  millivolts. 

FUSE  PROTECTION:  Input  and  output  fuses  on  front 
panel.  Time  delay  relay  is  included  to  protect  rectifier 
tubes. 

POWER  REQUIREMENTS:  105-125  volts,  50-60  cy¬ 
cles. 


OUTPUT  TERMINATIONS:  DC  t«>minok  ore  cieorly 
marked  on  tk«  front  panel.  Either  posflive  or  negative 
terminal  of  the  supply  moy  be  grounded.  DC  terminals 
are  i^clr 'ed  from  the  chassis.  A  bindirfg  post  mounted 
on  the  front  panel  is  available  for  connecting  to  the 
-rf  -  Js,  AH  terminals  ore  also  brought  out  at  the  bock 
of  the  chossis. 

METERS:  Voltmetert  0-1500  volts,  4"  rectangular. 

Milliametert  0-200  milliamperet,  4"  rect¬ 
angular. 

PHYSICAL  SPECIFICATIONS:  Cabinet  height  22%", 
width  7W,  depth  15*4",  color  gray,  panel  engraved. 
Rock  panel  height  b  21",  width  19". 

CONTROLS:  Power  on-off  switch,  HV  on-off  switch, 
HV  control. 


KEPCO  LABORATORIES 


131-3S  SANFORD  AVINUR  •  FLUSHINO  SS,  NIW  YORK 


Complete  catalogue  available  upon  reque$t  .  ,  .  write  dept.  A 


VISIT  KEPCO  BOOTH  NOS.  4-406  and  4408  AT  THE  I.R.E.  SHOW 
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NEW  PRODUCTS 


(continuMl) 


10  conductor  ahielded.  Neoprene-jacketed  electronic  coble 


Special  8  conductor,  ahielded,  mobile  tronamitter  cable 


2  conductor,  polyethylene-inaulated,  ahielded. 
Neoprene-jacketed  microphone  cable 


j  is  slipjsed  over  an  applicator  tool 
i  and  slid  into  position.  Once  in 
position  the  tag  grips  tightly  and 
,  remains  permanently.  Applicator 
I  tools  are  available  for  every  size 
]  tag.  A  four-page  descriptive  bulle¬ 
tin  is  available. 


i  ,4  t  >  f  i.fi  )■  '  ‘ 


.  8  conductor,  Rom«  Synthinol^iacket^d,  TV  camera  cable 


Why  it  pays  to  make  Rome 
your  source  of  special  electronic  cables 


When  you  have  an  electronic 
wiring  problem  it  pays  to  go  to  a 
speci^ist,  such  as  Rome  Cable. 

Wires  and  cables  made  by 
Rome,  first,  are  designed  by 
engineers  with  training  and  ex¬ 
perience  in  electronic  applica¬ 
tions.  Further,  Rome  Cable  has 
the  manufacturing  knowledge 
and  facilities  to  produce  im- 
usual  constructions . . .  with  qual¬ 
ity  controlled  step  by  step.  By 
standardizing  on  Rome  wires 
and  cables  you  assure  depend¬ 
able  performance  for  your  prod¬ 
uct  and  add  obvious  quality  . . . 
with  a  component  engineered 
to  your  requirement. 

Rome  manufactures  a  wide 
range  of  hook-up  wires,  inter¬ 
communication  cables,  co-oxial 
cables,  electronic  computer  ca¬ 


bles,  R.  F.  transmission  line,  tele¬ 
vision  camera  cables  as  well  os 
other  special  constructions. 

Commercial  type  hook-up  wires 

Roma  ottara  commardal  typa  hook-up  wiras 
with  thraa  standard  insulations. 

Roma  Hl-tamp — a  rubbar  insulation  with  ax- 
captionolly  high  raaistonca  to  hoot  and 
moiatura.  Undarwritars'  appiorad  tor  75*  C. 
Roma  SyatUnol — a  polyrinyl  chlorida  thar- 
moplastic  compound,  highly  rasistant  to 
odds,  oils,  alkalias,  moistuia  and  flams. 
Undarwritars'  approvad  for  BO*  C. 

Roma  Synlhlnol  BOl— oflsrs  all  ths  adron- 
tagss  of  Synthinol  plus  highar  rasistancs  to 
hoot  daformation,  shrinkaga  and  cracking, 
olso  improrad  soldarability.  Undarwritars' 
approv^  for  105*  C. 

Military  hook-up  wires 

Roma  manuiacturss  military  typa  SRIR, 
SRHV  and  WL,  complying  with  Army-Navy 
Joint  Spacification  IAN-C-78,  as  wall  as  ship- 
boord  typas  SRI  and  SRIB  conforming  to 
Spadfication  MIL-C-S15.  Insulotad  with  Roms 
Synthinol,  thasa  wiras  ara  mods  in  a  com- 
plats  rangs  of  spadfication  sisas. 


V  oltage-Regulated 
Power  Supplies 

Kepco  Laboratories,  Inc.,  131-38 
Sanford  Ave.,  Flushing  55,  N.  Y. 
Model  700  power  supply  features 
one  regulated  d-c  voltage  supply 
with  excellent  regulation,  low  ripple 
content  and  low  output  impedance. 
The  high  voltage  supply  is  continu¬ 
ously  variable  from  0  to  350  v  and 
delivers  from  0  to  750  ma.  In  the 
30  to  350-v  range  the  output  voltage 
variation  is  less  than  0.5  percent 
for  both  line  fluctuations  from  105 
to  125  V  and  load  variation  from 
minimum  to  maximum  current.  The 
ripple  voltage  is  less  than  10  mv 
peak  to  peak.  Cabinet  height  is 
221  in.,  width  21}  in.  and  depth 
151  in. 


ir  COMTM  LEMM  TO  MUT  THE  MEET. 


ROME  CABLE 
CORPORATION 

Dapt.  E-3  •  Roma,  N.  Y. 

Plaasa  sand  ma  informa¬ 
tion  on  Elactronic  Wiring. 


Company 


ROME  CABLE  CORPORATION 

ROME,  NEW  YORK  and  TORRANCE,  CALIFORNIA 


Power  Relay 

General  Aviation  Corp.,  540  E. 
80th  St.,  New  York  21,  N.  Y.,  has 
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K)Omc 


lOOt'C 


Mod«i  RFP 


THHiNf 

Conti  nueu$ 


MshIimviii 
$  w—y  WI4tti 

30  me 


Msrlivrt 

Non* 


(Oyti  Clwwit) 


0.1  volt 


lOego-Swooy 


Continueui 

Continuous 


30  me 
40  me 


Nono 

Non# 


C«libr«to4 

Wofo -Sweey _ 

111 -A  Colibratod 
Xo^a-Swoep 

Sow-Swoop _ 

Kilo-Swoop _ 

Mo4ol  VMoo 
MoHia-Swoop 


10  me  •  930  me 
450  me  •  900  me 


3  ke .  300  ke 


Continuous 


30  ke  •  2  me 


20  me  •  30  me 
All  13  ekonnols, 
VMF  TV  Range 


Tkroo  Ranges 
30  ke  •  3  me 
30  ke  •  10  me 
30  ke  •  20  me 

Four  Rong-i 


Switc  liable 
Continuous 
Continuous 


300  ke  (Norrew) 
1 3  me  (Wide) 


I  3  me  (Narrow) 
;  30  me  (Wide) 


Fin  ond  Sound 
crystal  positiees 
Up  to  nine 
crystal  positaons 

None 


0.3  volt,  70  ohms 
1 .0  veh,  300  ohms 


Up  ta  sin 
crystal  pesHiens 

Up  to  nine 
crystal  positions 


Ka4a-Sweap 


No.  1314  Caatilatar 
No.  3439  Caatilatar 


49S.00 


Mg.  4349  Caatilatar  4240  me  ■  4910  me 
Mg.  4374  Caatilatar  |  4230  me  •  7423  mT 
No.  3S96  Caatilatar  |  8300  me  •  9640  me 


*ln  some  coses  small  extra  ckorge  for  crystal  substitutions  or  additions 


SEE  OUR  NEW  INSTRUMENTS 


BOOTH  1^1 
NY  IRE  SHOW 


REQUiST  NIW 
1952-1953  CATALOG 
FOR  FULL  DETAILS 


Mm] 


KAY  ELECTRIC  COMPANY.^^ 

g  Fkeoe  CAMwel  6-4000  BfOok,  Ncw  JcFSCy 
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Wont  more  information?  Use  post  card  on  lest  page. 


NEED 

SWEEPING 

OSCILLATORS 


FOR  RAPID  and  ACCURATE  VISUAL  MEASUREMENTS? 


?  3  4  •:  6  ’09 

1  t  I 

•-wpep 

C'  Sw99p 


A  C0(  Sw€9p 


Modvl  tF  Moflio  -  Sw»H-p 


Morho  -SiM«vp 


Sono  jSwetp 


'K.io-  Swirtp  .  ' 

Video  Marko  Sweip 


(cMfiniMd) 


I  NEW  PRODUCTS 


developed  an  a-c  current  sensing 
and  cutoff  system  to  protect  air¬ 
craft  alternators  hooked  up  in  par¬ 
allel  from  reverse  current  and  over¬ 
voltage.  It  can  also  be  used  for  d-c 
overvoltage  protection.  The  equip¬ 
ment  is  a  three-phase  directional 
power  relay.  It  provides  a  more 
precise  trigger  point  action  and  is 
less  sensitive  that  other  d-c  equip¬ 
ment.  The  unit  weighs  3  lb  and  is 
100-percent  hermetically  sealed. 
The  set  consists  of  four  small  boxes. 
Three  of  these  are  individual  sens¬ 
ing  units,  one  for  each  phase  of 
current,  in  which  are  contained  the 
trigger  tubes  and  master  relays. 
Current  conditions  in  the  main 
alternator  circuits  are  telegraphed 
to  these  sensing  units  by  three 
doughnut-shaped  current  trans¬ 
formers  that  impress  on  the  sens¬ 
ing  circuits  a  voltage  proportioned 
to  line  current.  A  reverse  power 
flow  of  2,000  w  or  overvoltage  in 
any  phase  will  cause  the  master 
relay  of  the  respective  sensing  unit 
to  be  triggered,  which  in  turn  oper¬ 
ates  a  slave  relay.  The  slave  relay 
in  turn  shuts  down  the  alternator. 


Wt’rt  mighty  happy  with  the  per¬ 
formance  of  our  Cageable  Vertical 
Gyro  as  an  autopilot  component 
in  fighters  and  guided  missiles  — 
and  in  radar  subilization  systems. 

But  we  feel  that  this  gyro— which 
can  be  caged  in  under  ten  seconds, 
uncaged  in  only  three  seconds— has 
a  lot  of  undeveloped  possibilities. 

Some  of  them  we  know.  But  you 
may  have  problems  and  applica¬ 
tions  of  which  we  are  not  aware. 

So  if  you  get  any  ideas  after 
you've  looked  over  the  specs  be¬ 
low,  drop  us  a  line. 


And  remember,  here  at  Honeywell 
we’re  specialists  in  gyros,  have 
become  one  of  the  leaders  in  the 
field.  Our  gyro  “  family  ”— which 
includes  other  vertical,  rate  and  the 
extremely  sensitive  Hermetic  In¬ 
tegrating  Gyros  —  is  now  available 
to  manufacturers  who  require  pre¬ 
cision  performance. 

If  you’d  like  to  know  more 
about  any  of  the  produas  in  our 
gyro  line,  we’d  be  pleased  to  send 
details.  The  address  is  Honeywell 
Aero  Division,  Dept.  401  (E), 
Minneapolis  13,  Minnesota. 


Carbon  Microphone 

Electric-Voice,  Inc.,  Buchanan, 
Mich.  A  new  model  208  hand-held 
differential  type  noise  cancelling, 
high-output,  single-button  carbon 
microphone  is  now  being  produced. 
It  is  designed  for  convenient  close- 
talking  and  maximum  intelligibility 
in  mobile  communications  and  sim¬ 
ilar  applications.  Articulation  is  at 
least  97  percent  under  quiet  condi¬ 
tions,  88  percent  under  115  db  of 
ambient  noise.  Frequency  response 
to  sounds  of  close  origin  is  sub- 
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PRECISE  INSTRUMENT  DETEaS  LEAKS  AS  SMALL  AS  1/100  OUNCE  A  YEAR,  USES  0-E  VOLTAGE  STABILIZER. 


For  Precision  Performance 
Use  G-E  Voltage  Stabilizers 


0«N«r«l  lUctric  Company 
Soction  A411>tOS 
Schonoctody  S,  Now  York 

PlooM  Mnd  mo,  without  chorgo,  AAonuol  GEA-S754  on  Automotk 
Voltogo  Stabilization. 

For  immadiato  projoct  -  For  roforonc*  only 


Product  or  typo  of  product  for  which  ztabilizari  oro  to  bo  utod, 
H  not  confSdontial: _ 


ELECTRIC 


GENERAL 
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Want  moro  iaformatioo?  Um  post  card  on  lost  pogo. 


Accurate  to  within  ±:  1%  in  standard  models,  G-E  Auto¬ 
matic  Voltage  Stabilizers  correct  voltage  fluctuations  be¬ 
tween  95  and  130,  or  190  and  260  volts,  delivering  a 
stable  115  or  230  volts  to  your  product. 


AUTOMATIC  OPERATION:  Compact  standard  models  are 
now  made  in  sizes  15  to  5000 va.  Special  designs  are 
available  for  spteciflc  applications,  and  others  can  be  engi¬ 
neered  for  your  purpose.  Operation  on  all  G-E  Voltage 
Stabilizers  is  completely  automatic.  Whatever  your  vary¬ 
ing  voltage  problem,  G-E  experience  will  provide  the 


MORE  HELPFUL  INFORMATION 


answer. 


SIMPLE  INSTALLATION:  G-E  Automatic  Voltage  Stabi¬ 
lizers  have  only  two  sets  of  terminals  to  connect— one  for 
supply,  one  for  load. 


NO  MAINTENANCE:  Since  there  are  no  moving  parts  or 
electronic  components,  there  is  virtually  no  need  for  re¬ 
placement  parts,  adjustments,  or  any  other  maintenance. 
General  Electric  Co.,  Schenectady  5,  N.  Y. 


Th#  "why"  and  "how"  of  itabili- 
zation,  including  ipocific  dataiU  on 
oparating  charoctariiticz,  usot,  and 
application  Information,  it  axploinod 
in  a  now  bullatin  numbar  GEA-5734. 
To  got  your  fraa  copy  of  thh  procti- 
col,  halpful  manual  on  voltogo  itobi- 
lizotion,  fill  in  and  mail  tho  coupon 
balow. 


HUDSON 


DOWNTOWN 


UPTOWN 


XH  KATIIW*I- 
CONVeNTlON 

maKMBZS 
radio  mo  fls 
s*iu« _ 


I  Radio  Cit~ 


When  y^u  ottend  the  IRE  SHOW,  you're  invited  to  visit 
our  uptown  salesroom,  adjoining  Radio  City  .  .  .  only 
b/ocifs  ^rom  Grand  Central  Palace!  Make  yourself  at 
home  See  our  Vast  Facilities  .  .  Tremendous  Stocks  .  .  . 

Gigantic  Salesrooms!  .  .  .  Meet  the  men  who  serve 
America's  foremost  users  of  electronic  equipment.  Open 
until  b  P  M  during  show  time,  March  23-26. 


HUDSON  (Uptown) 


HUDSON 


RADIO  &  TELEVISION  CORP 


NEW  PRODUCTS  (continued) 

stantially  flat  from  100  to  4,000  cps. 
Output  is  —50  db.  Temperature 
range  is  from  — 40  to  +185F. 


High-Ratio  Capacitor 

The  Johanson  Mfxj.  Corp.,  Boon- 
ton,  N.  J.,  has  developed  a  new  con¬ 
centric  high  ratio  capacitor  with  a 
maximum  capacitance  of  35  ;ji!xf  and 
a  minimum  of  1  |x(Af.  Because  of 
the  ratio  of  capacitance  it  has  many 
applications  in  electronic  equipment 
where  capacitive  adjustments  need 
to  be  made  over  a  wide  range  with 
great  accuracy.  It  is  being  used  in 
10-channel  transceivers  with  very 
good  results.  Because  of  its  con¬ 
struction  of  silver-plated  brass  and 
Pyrex  glass,  it  has  excellent  per¬ 
formance  characteristics  at  the 
higher  frequencies.  It  is  a  high  Q 
capacitor  at  and  above  200  me. 


EVERYTHING  IN 
ELECTRONIC  EQUIPMENT 
FOR  LARORATORY 
AND  INDUSTRY 


If  It's  NEW  .  .  .  HUDSON  hat 
It  FIRST!  Leading  Authorized 
Distributor  of  Electronic  Equip¬ 
ment  in  the  East .  .  .  Your  ONE 
Complete  Dependable  Source. 


RCA  TUBES  •  RCA  PARTS 
RCA  TEST  EQUIPMENT 

Always  In  Stock  for  Prompt  Dollvory 


New1953nuildun  UIIALUU 

. .  .  your  helping  hand  for  Everything  in  Electronic  Equip¬ 
ment.  Over  1%  pages  of  the  latest  in  Radio,  TV  and 
Industrial  Electronics.  High  FideliW  and  PA  Sound  Equip¬ 
ment  PLUS  JAN  type  Electronic  Components  with  latest 
JAN  Cross-Reference  Guide.  Send  for  your  copy  . . .  KEEP 
IT  HANDY  for  ordering  .  .  .  It's  Quick,  Convenient  .  .  . 
Time  and  Money  Saving!  ONE  Order,  ONE  Dependable 
Source—  ONE  Call  for  ALL! 


Connector  Compound 

Burndy  Engineering  Co.  Inc., 
Norwalk,  Conn.  For  easy  on-the- 
job  application  of  Penetrox  A,  this 
oxide-penetrating,  corrosion-inhib¬ 
iting  compound  for  all  electrical 
connections  involving  aluminum 
now  comes  in  a  sturdy  5-oz  tube. 
Each  tube  is  individually  packaged 
in  a  strong  cardboard  carton  to 
prevent  crushing  or  leakage,  with 
full  directions  printed  on  both  tube 
and  carton.  The  protruding  spout 
facilitates  application  of  the  com¬ 
pound  neatly  and  quickly  in  all  in- 


Sand  for  FREE  Catalog  to  D*pt.  M*3 


374 


Wont  mort  InformaHen?  Um  post  cord  on  loit  pogt. 


March,  1953  — ELECTRONICS 


Serve  Group  Type  14- 
31G  2  resolving  chan¬ 
nels.  4  multiplying 
channels. 


True,  you'll  find  many  analog  computar  systams  on 
the  markat.  Howovor,  wo  have  spent  a  groat  deal  of 
time  dovoloping  o  system  which  we  feel  dees  a  more 
offocHvo,  mere  efflciont  job  with  the  highest  degree 
of  accuracy.  Here  are  the  reotonsi 

Now  2&channel  serveHnochanical  multiplier  in 
which  several  channels  may  be  used  os  incremental 
function  generators. 

New  centrolixed  control  from  operating  console 
for  greater  flexibility, 

y  Naw  outonsatic  select  and  set  keyboard-operated 
.  attenuator  system  for  ease  of  operation. 

New  controlled  environment  to  insure  maximum 
accuracy  at  all  times. 

Now  grounded  metal  problem  beard  diminotes 
errors  due  to  leokoges  between  terminols. 

I  For  more  information  on  this  system,  write  for  our 
Components  book.  Address  inquiries  to: 


ELECTRONIC  ASSOCIATES,  INCORPORATED 
COMMERCIAL  SALES  DEPARTMENT 
100  LONG  BRANCH  AVENUE 
LONG  BRANCH,  NEW  JERSEY 


Preview  of  a  New  Precision  Analog  Computer 
for  Solving  Problems  in  Dynamics . . . 


Amplifier  Group  Type 
16-31 B  24  contact-sta¬ 
bilized  d-c  amplifiers. 


Multiplier  Group  Tvpe 
16-31 A  20  multiplying 
channels. 


Resolver  Group  Type 
I6-3ID  4  resolving 
channels,  6  amplifier 
channels. 


ILICTRONIC 

ASSOCIATIS 


See  this  new  system  at  Booths  1>114,  1-115 — I.R.E.  Show,  Grand  Central  Palace 


NIW  PRODUCTS 


(continutd) 


stallations.  The  compound  is  also 
available  in  pint,  quart  and  gallon 
cans. 


r  ••Wire  Lead  Micas 
with  500  times  better 


moisture  resistance 
than  ever  before! 


Sangomo  HUMIDITITE*  Mica  Copacitors 

When  you  use  Sangamo  HUMIDITITE 
molded  Mica  Capacitors,  you  gain  all  the  % 
advantages  of  an  amazing  moisture  seal  ^ 

that  offers  previously  unheard-of  moisture 
resistance  characteristics  for  compression 
molded  plastic-encased  mica  capacitor 
components. 


Rapid  Scanning  System 

Tigerman  Engineering  Co.,  4332 
No.  Western  Ave.,  Chicago  18,  Ill., 
has  announced  a  new  rapid  scan¬ 
ning  system  known  as  the  Telescan. 
This  Metrotype  system  of  numeri¬ 
cal  recording  and  telemetering 
makes  printed  records  of  process 
data  directly  from  the  primary  in¬ 
formation.  Readings  are  presented 
in  numerical  form  tabulated  for 
convenient  use  and  on  a  single  page 
for  easy  handling  and  storage.  It 
reads  voltage,  current,  power, 
temperature,  flow  or  anything  else 
that  can  be  translated  to  an  electri¬ 
cal  indication  with  a  suitable  trans¬ 
ducer.  Telescan  also  sets  up  an 
alarm  for  any  abnormal  condition. 


*whal  is  HUMIDITITE? 

Humiditite  is  a  remarkable  new  plastic  molding  compound, 
developed  by  Sangamo,  that  gives  Sangamo  Mica  Capacitors 
moisture  resistance  properties  far  superior  to  any  others  on 
the  market. 

HERE'S  THE  PROOF  .  .  .  The  standard  mois¬ 
ture  resistance  test  described  in 
MIL-C-5A  (proposed)  Specification  re¬ 
quires  mica  capacitors  to  offer  at  least 
100  megohms  of  insulation  resistance 
after  ten  24  hour  cycles  in  a  humidity 
chamber  at  90  %  to  95  %  relative  humid- 
best  competitive  micas  barely 
,  meet  this  requirement .  .  .  but  Sangamo 

humiditite  Micas,  under  the  same 
conditions,  all  tested  in  excess  of  50,000 
megohms!  Continued  tests,  over  and 
above  requirements,  with  the  same 
HUMIDITITE  Micas,  proved  them 
capable  of  withstanding  from  21  to  52 

XX.  cycles  (from  the  smallest  sizes  to  the 
^  largest)  before  failure. 

Humiditite  is  just  another  example  of 
the  advanced  engineering  that  enables 
Sangamo  to  meet  the  existing  and  future 
needs  of  the  electronic  industry.  For 
additional  information  about  HUMIDI- 
V  TITE,  write  for  Engineering  Bulletin 

No.  TS-111. 


Wide<Band  Microwave 
Window 

Microwave  Associates  Inc.,  22 
Cummington  St.,  Boston  16,  Mass. 
The  glass-metal  window  illustrated 
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From  miniature  to  giant. . . . 
insuline  METAL  GOODS 
for  every  requirement! 


INSULINE  manufactures  one  of  the 
most  diversified  lines  of  metal  goods 
.  .  .  built-up  in  the  past  32  years  by 
supplying  every  type  needed  by  manu¬ 
facturers,  servicemen,  engineers  and 
hams.  Huge  stocks  are  maintained 
from  the  smallest  cabinet  to  massive 
transmitter  racks  ...  for  immediate 
shipment. 

If  your  requirements  are  special,  IN¬ 
SULINE  can  produce  anything  in 
metal  .  .  .  steel,  aluminum,  brass, 
copper,  etc.  ...  to  your  specifications. 
Our  facilities  are  adequate  to  manu¬ 
facture  your  complete  job  from  be¬ 
ginning  to  end  ...  in  fast  time.  Send 
prints  and  specifications  for  estimate. 


Guide  to  Illuolralions 

1.  Chassis  Rase. 

2.  Utility  Cabinet  with  built-in 
chassis. 

3.  Slip  Cover  Aluminum  Box. 

4.  Multi-Use  Cabinet. 

5.  Sloping  Panel  Cabinet. 

4.  “fTatchmaster”  Precision  Timer 

(American  Tima). 

7.  Portable  Amplifier  Case. 

3.  Portable  Transmitter  Cabinet. 
9.  Transmitter  Rack. 


Write  Dept.  EL -3  for  latest  catalog. 

Over  2000  items,  including  metal  goods,  tools,  hard¬ 
ware,  components,  television  and  accessories. 


insuline 

CORPORATION  OF  AMERICA 


INSULINE  RUILDING  •  364)2  35th  AVENUE  •  LONG  ISLAND  CITY,  N.  Y. 

West  Coast  Branch  and  Warnhoatn:  133S  Sowtii  Flowor  Stroot,  las  Aafalas,  Calif. 
Excfvsiva  Canadian  Salas  Agants:  CANADIAN  MARCONI  COMPANY,  Taranta 
Visit  our  Booth  No.  2-202  at  the  I.R.E.  Show 
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the  NEW  S-8  Oscillograph 


(continued) 


Wont  more  informotion?  Um  post  cord  on  lost  page. 


Restorer 

Chemical  Electronics  Corp.,  Irv¬ 
ington,  N.  Y.,  has  announced  an  im¬ 
proved  combination  solvent,  lubri¬ 
cator,  restorer  and  silencer  for  all 
electrical  and  electronic  controls 
and  contacts.  The  new  solution  has 
proved  to  be  entirely  safe  even  for 
critical  uhf  circuits.  It  does  not 
affect  inductance,  capacitance  or 
resistance,  and  is  wholly  nonreac¬ 
tive  to  heat,  cold,  oil  or  corrosives. 
It  is  a  special  hydrocarbon  colloidal 
suspension  of  a  highly  refined  vege¬ 
table  gum.  Its  hypercapillary  ac¬ 
tion  forces  it  into  the  ordinarily  in¬ 
accessible  places  where  it  cleans 
instantly  and  forms  a  durable  non- 
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Here,  in  a  versatile  instrument  of  advanced  design, 
are  all  the  things  you  need  for  complete  oscillo¬ 
graphic  recording.  The  Hathaway  Type  S-8  Oscillo¬ 
graph,  which  has  long  been  the  standard  of 
oscillographic  recording,  has  been  improved  to 
meet  the  rapidly  expanding  demands  of  modern 
research.  Whether  your  measurement  problems  ore 
simple  or  complex,  the  NEW  Type  S-8  Oscillograph 
has  the  inherent  capabilities  necessary  to  measure 
vibration,  pressure,  acceleration,  and  strain  with 
new  ease  and  accuracy. 
fhm  newest  fmatur9$  indudm: 

QUICK-CHANOC  TRANSMISSION  MIy  •nWoMrf  with  g»an 
rmmmimg  im  •H  t0  provid*  iiidaiitaiwaut  Mkction  of  IS  record 
ppuudu  pypr  riw  rang*  130:1 

CHART  TRAVEL  INDICATOR  provickt  continweu*  indicali*ii 
•f  ckort  metion.  Op«rat«r  knowt  instonriy  by  flathing  lamp 
if  anything  thaidd  happnn  to  intorforo  with  chart  motion 
FULL-RESILIENT  MOUNTING  FOR  MOTOR  AND  TRANSMIS¬ 
SION  itolato*  aN  potuiblo  vibration  and  makot  poMtblo  tho 
MM  of  modom  •wpor-«on(!tivo  galvonomotors 
NEW  OALVANOMEHR  STAGE  occommodatot  all  Hathaway 
gahranomotor  for  rocording  milliomporot,  microamporot, 
or  watts 

NEW  RECORD-LENGTH  CONTROL  AND  NUMSERING  SYSTEM 
dosignod  for  long,  trowblo-froo  torvko  wndor  all  kinds  of 
ambiont  conditioas 

AN  tho  othor  valwablo  footvros  aro  rotoinod,  such  as 
FRKISION  TUNING-FORK-CONTROLUD  TIMING  SYSTEM 
producos  oithor  1^10-socond  or  |/l00-socond  timo  linos 
across  shoot 

WIDE  RANGE  OF  GALVANOMETER  TYPES  AND  CHARACTER¬ 
ISTICS  pfovido  for  almost  any  rocording  roguiromonts.  Not- 
oral  froguoncios  to  10,000  cps.  Sonsitivitiss  to  50,000  mm 
por  ma,  single  and  polyphaso  watts 
DAYLIGHT  LOADING  AND  UNLOADING  RECORDS  TO  200  FT. 
IN  LENGTH,  width  to  10  inches 
SIMULTANEOUS  VIEWING  AND  RECORDING 
AUTOMATIC  RRILLIANCY  CONTROL 
12  TO  92  ELEMENTS 

Whatovor  your  noodi  may  bo,  invostigato  tho  NEW  Typo  S-S 
Oscillograph  and  Its  170  typos  of  golvanomotors  —  tho  most 
vorsalilo  oguipmont  in  oxiitonco  for  gonoral-purposo  appIL 
cot  ions* 

WAITS  FOR  BULLITIN  3BI-A  FOR  DETAILS 
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covers  a  bandwidth  of  40  percent 
in  the  frequency  range  of  8,200  to 
12,500  me  at  a  vswr  less  than  1.25. 
The  vswr  frequency  characteristic 
behaves  like  a  single  resonant  cir¬ 
cuit  with  a  minimum  value  of  1.03 
in  the  neighborhood  of  9,800  me. 
The  doubly  loaded  Q  of  the  unit  is 
approximately  0.25.  The  window 
blank  consists  of  three  parallel  slots 
stamped  in  a  thin  blank  of  Kovar 
0.600  in.  X  1.100  in.  o.d.  to  which  is 
sealed  a  rectangular  blank  of  low- 
loss  glass.  The  windows  are  copper 
and  silver  plated  and  may  be  soft 
soldered  into  a  UG-39/U  flat  flange. 
It  is  necessary  to  mill  out  the  flange 
to  accommodate  the  window  dimen¬ 
sion  and  to  break  the  inside  edges 
of  the  waveguide  at  the  flange  con¬ 
nection  to  avoid  cracking  the  glass 
in  the  seal.  The  windows  may  be 
used  in  pressurizing  applications 
and  will  withstand  pressures  up  to 
30  lb  psi  absolute. 


CE[0 


"ESIORER 


We  grew  to  help  you 


50%  ii\ckil  etthode  ctpteity 


Of  this  we  are  sure:  you  made  us  what  we  are  today. 
You  demanded  so  many  of  our  seamless  nickel 
cathodes  that  we  had  to  add  capacity.  We  did. 

We  built  another  plant — this  time  at 
W’apakoneta,  Ohio — increasing  our  seamless 
nickel  cathode  output  by  50%. 

Other  familiar  characteristics  of  Superior  service 
remain — the  desire  to  help  you  with  your  problems, 
the  experience  of  skilled  tube-fabricators, 
and  quality-controlled  manufacture. 

Take  advantage  of  Superior  service  and  capacity  now. 


Many  other  type*  of  nickel  cathode* — mode  in  Lodoeomt  from 
nickel  itrip,  diK  cathode* — and  a  wide  variety  of  anode*,  grid  cup* 
and  other  tubular  fabricated  port*  ore  available  from  Superior. 
For  information  and  Free  Bulletin  addre**  Superior  Tube  Company, 
Electronic*  DhrWon,  2S00  Germantown  Avenue,  Nerri*town,  Fa. 


’Main  Superior  Tube  plant  at  Norri*town,  Fa. 
’NEW  Superior  Tube  plant  at  Wopakoneto,  Ohio 


Ceriele  enetyre*  (J»f''Mea. 
weM)  up  le  IH'*  0.0. 


SeainleMNiclicICattiod* — 
lound,  flone*d  on*  and. 
.IIS"  0.0.  »  .103"  I.D. 
MSO"  lone. 


leckiaent  Nickel  Waldrewnt  303 

Coltiod*  Flot*,  .170"  Slainlaw  Sl**l  Anod* 

O.D.  X  .003"  won.  Rolled  ond  Rent  10°. 

1"  lone.  .499"  I.D.  x  .010" 

woU  X  1.030"  lone. 
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1  SEAMLESS  NICKEL  CATHODES 

~  1 

1  til*  ond  diopo  tpocMcotfont  In  curronf  production  | 

Type 

Bead 

O.D. 

WoH 

Thickne** 

L^ngMi 

ROUND 

None 

.013" 

.002" 

25.4  mm 

ROUND 

None 

.121" 

.0033" 

8.0  mm 

ROUND 

Single 

.045" 

.002" 

27  mm 

ROUND 

Double 

.025" 

.002" 

28.5  mm 

OVAL 

Double 

.025"k.04B" 

-003" 

12  mm 

OVAL 

Single 

.045"r.149" 

.002" 

31  mm 

OVAL 

Single 

.023"k.048" 

.003" 

12  mm 

EILIFTICAL 

Double 

.025"x.048" 

.003" 

11  mm 

RECTANGLE 

Single 

.030"x.0975" 

.002" 

11  mm 

RECTANGLE 

Double 

.040"x.l32" 

.004" 

33.4  mm 

t 

A 


mm 

!v\v5?vV 

iNVWWi 


Ceramic  Microphone 

Electro-Voice,  Inx.,  Buchanan, 
Mich.  The  model  715  Century 
microphone  has  a  moisture-proof 
ceramic  generating  element  and  un¬ 
usually  high  output  (—55  db).  De¬ 
pendable  and  long-lasting  service 
in  extremely  hot,  humid  climates 
is  assured.  The  microphone  is  es¬ 
sentially  nondirectional,  becoming 
directive  at  higher  frequencies.  It 
is  a-c/d-c  insulated,  features  high 
impedance,  has  a  5-ft  cable, 
measures  3  in.  x  2  A  in.  x  1  in.,  and 
weighs  6  oz. 


Typ«  INC  UG-290/U 


QUALITY  .  QUANTITY  •  QUICKLY 

ALWAYS  SPECIFY 


Circuit  Analyzer 

Lee  Electronic  Labs,  Inc.,  233 
Dudley  St,  Roxbury  19,  Mass. 
Model  E-C  dynamic  Serviset  is  a 
complete  portable  test  lab  in  itself. 
It  is  designed  for  field  or  bench 
servicing  of  radio,  tv,  radar  and 
communications  equipment.  Among 
its  many  uses  are:  r-f  and  a-f  sig¬ 
nal  tracer,  r-f  and  a-f  signal  in¬ 
jector,  a-c  and  d-c  voltage  indicator, 
d-c  polarity  indicator,  low  ohms 
continuity  and  short  indicator,  high 
ohms  continuity  and  leakage 
checker.  Accessories,  besides  phone, 
extension  cord,  insulated  extension 
tip,  tv  high-voltage  adapter  and  test 
lead,  include  a  complete  instruction 


CompUl*  d*«!gn  and  manufac¬ 
turing  facilitint  anabU  tkilUd 
craftsman  ta  quickly  produce 
all  typai  of  coaiial  connectors. 

Writ*  for  Catalog  No.  101 


DAGE  ElECTIIC  COMPANY,  INC,  *7  NORTH  SECOND  STREET,  lEECH  GROVE,  IND. 


380 


Wont  mare  laformetient  Use  eost  card  on  last  pofe. 


March.  1953  —  ELECTRONICS 


A 


SMALL  TOROIDAL  COILS 
AT  HIGH  SPEEDS 

WITH  MINIMUM  WIRE  BREAKAGE 


mm 


The  MICAFIL  Model  RW-0  Toroidal  Coil 
Winder  automatically  winds  toroidal  coils 
continuously  around  360®  and  sector  coils 
from  30®  to  270®.  Tb  produce  smooth,  even 
layers  of  wire,  the  winder  is  adjusted  easily 
to  wind  any  wire  size  between  26  and  44 
AWG  and  to  obtain  the  proper  pitch.  Wind¬ 
ing  direction  can  be  changed  and  feeds  can 
be  adjusted  while  machine  is  in  operation. 


o.t>.  i^/rxr/rto. 

AWO 

WinrflKf  tOOO  tfm 


SPIRALING  DEVICE  —  Device  winds  spirals  for  shuttle 
loads— in  advance  . . .  Newly  develop^  to  permit  con¬ 
tinuous  operation  of  Coil  Winder  . . .  Winds  to  pre¬ 
determined  lengths. 

SHUTTLES  —  Made  in  four  different  ring  diameters  to 
accommodate  range  of  spiraled  wire  sizes  . . .  Larger 
wire  capacities . . .  More  than  one  coil  can  be  wound  with 
single  loading . . .  Changed  within  30  seconds . . .  Loaded 
in  less  than  a  minute. 

ACCURATE  TURNS  COUNTER -Preset  for  required  num¬ 
ber  of  turns  . . .  Automatically  stops  winder  when  turn 
count  is  reached. 


CAPACITY 

Coil  Sizes 

Minimum  finished  I JD . Va" 

Maximum  finished  O  .  2" 

Minimum  finished  OO . 

Wire  Sizes . 26  to  44  AWG 

Winding  Speed- 

according  to  wire  size.  .  up  to  1000  rpm 
Shuttle  Capacity— 

.  according  to  wire  size  ...  60  to  800  feet 

MICAFIL  Tbroidal  Coil  Winders  are  made 
in  three  larger  sizes  for  winding  coils  up  to 
8"  O.D.  and  with  10  AWG  Wire. 


WHILE  IN  NEW  YORK 

See  this  RW-O  ond  ether  Micofil  Coil  Winders. 
COSA  it  in  the  CHRYSLER  BLDO.-4  blocks  from 
the  IRE  SHOW.  Telephone:  ORepon  9-3560. 


40S  Lexinsten  Ave.,  New  York  1 7 

IN  Dtrsoir  AHA  DETROIT. COSA  CORfOR ATIQII,  ISfSS 

Ihf  CANADA  contact  COSA  CORPORATION  OF  CANADA,  LTD.  o 


0*  Cooiona  HI|liway..Oalrall  S$,  Mich. 
40  Front  Stroot,  Wo«t,  Toronto  1,  Ontario 
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Here's  a  laminate  with 
high  insulation  resistance 
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NEW  PRODUCTS 


manual  showing  application  and 
latest  tv  trouble-shooting  tech¬ 
niques. 


Miniature  Thermostat 

Valverde  Laboratories,  252  La¬ 
fayette  St.,  New  York  12,  N.  Y. 
The  VAL90  is  a  miniature  hermet¬ 
ically  sealed  thermostat  measuring 
3  in.  in  diameter  and  il  in.  in 
length.  One  terminal  is  the  pin  of 
an  eyelet  thermetic  header ;  the 
other,  the  cylindrical  brass  capsule. 
The  bimetal  is  friction  couple  snap 
action,  and  both  the  temperature 
and  differential  are  adjustable.  The 
thermostat  can  be  used  without  the 
capsule  for  on-the-job  adjustment. 
It  holds  its  setting  permanently. 
At  85  C  setting  tolerance  can  be 
±2  C,  differential,  less  than  3  C. 


It’s  the  New 
G-E  11541  TEXTOLITE 
Industrial  Laminate 


It  offers  outstanding  characteristics!  G-E  1 1541 
has  high  insulation  resistance  and  retains  maximum  sta¬ 
bility  under  humid  conditions.  It  can  be  readily  hot 
punched  and  fabricated  mlhoui  losing  its  basic  properties, 
and  will  provide  long  service  under  difficult  conditions. 

It's  brand  new!  This  versatile  G-E  Textolite  indus¬ 
trial  laminate  has  just  been  placed  on  the  market— after 
intensive  development  and  testing  by  G-E  engineers.  Now 
you  can  develop  even  better  performance  characteristics 
in  the  equipment  you  manufacture— by  using  G-E  11541 
Industrial  Laminate. 

It's  amazingly  versatile!  G-E  1 1541  is  a  paper-base 
phenolic  laminate  available  in  a  variety  of  sizes  and  thick¬ 
nesses.  It  has  excellent  electrical  properties,  which  make 
it  suitable  for  a  wide  variety  of  applications. 

For  full  details  and  samples,  get  in  touch  with  your 
nearest  fabricator  or  assembly  manufacturer,  today.  Or 
write:  General  Electric,  Section  327-1 B,  Chemical  Divi¬ 
sion,  Pittsfield,  Massachusetts.  .r«.  u.s.  p«.  o<r. 


Portable  pH  Meter 

Photovolt  Corp„  95  Madison  Ave., 
New  York  16,  N.  Y.  Model  125 
portable  pH  meter  is  powered  by 
only  three  ordinary  radio  batteries 
that  give  2,000  hours  of  service. 
Reading  accuracy  is  0.03  pH.  All 
electronic  components  are  contained 
in  a  single  plug-in  unit  that  can  be 
exchanged  as  easily  as  a  tube  of  a 
radio  set.  The  readings  are  taken 
on  a  single  0-14  scale  without 
switching  of  ranges.  While  primar¬ 
ily  intended  for  battery  operation, 
a  stabilized  power  supply  unit  can 
be  furnished  to  operate  the  pH 
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Nl W  YORK  55  U  1 


Sitabliihed  1893 


PERFECTLY  COUNTER-BALANCED 


PACKA®*® 

pySH-PUJA 

MIVGNEnC 


Contact  arrangements  up  to  and 
including  DP  DT  3  Amp  at  28  volts 
D.C.,  or  100  Milliamperes  at  150 
volts  D.C.  resistive  load. 


Hermetically  Sealed. 


OMSSIS  MUINO 
lATOUT 


Required  coil  power  as  low  as  20 
milliwatts. 


Coil  resistance  up  to  1 5,000  ohms. 


^  MAtNfTie  AMrUFlIRS- 

TImm  high  gain,  high  par- 
farmanca  Magnatic  AmpH- 
Aan  ara  aipaciaUy  auitabla 
to  driva  taro  phaM  indue- 
tien  aarvo  motor*  raquiriog 
from  0.1  aratt  to  20  aratt* 
par  phaia  oo  aithar  400 
cp*  or  60  epa  poararlin**. 
Tha  output  poarar  ia  aithar 
'  In  phaaa  or  ISO  out  of 

■  phaaa  arith  tha  poararUna 

dapanding  on  tha  D.C.  input  aignal  polarity. 


DUE  TO  ITS  PERFECTLY  COUNTER-BALANCED  FEATURES  THIS  RELAY  WILL 
WITHSTAND  HIGH  ACCELERATION,  VIBRATION,  SHOCK  AND  TUMBUNG 


Mass  Production  Requirements  Invited 


Detailed  information  on  request. 


SATIMASIE 

TRANSFORMEM, 

REAaORS 

Loarar  poarar  gain, 
Magnatic  AmpUA- 
ar*  daaignad  to 


ENVIIONMENT  Hlf 
flCCniCAt  fQU»A¥fNT  hr 


Phaostron  Company  •  151  Pasadena  Ave. 


South  Pasadena.  Calif. 


duction  motor*. 

poarar* 

availahl*  ara  from  VHIZn 
0.5  aratt  to  1000  aratta,  I  ■  i 
400  or  60  cp*.  Catalog  aaailabla. 


'••Wien 


The  Fred  Goat  Co.,  Inc. 

308  DEAN  $T.  BROOKLYN  17,  N.  Y. 

Honaara  in  matal  ttampirtfl 
Sarving  Iha  ataclronict  indaatry  ainoa  1926 


COAT  loncad  Ivba  ahiald 
GI702-2  and  clipG1770 


Om  diapfoy  at  f.R.E.  SAaar — RaatA  4-306 
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NEW  PRODUCTS 


(coiitiiiuid) 


meter  from  the  a-c  power  line  with¬ 
out  the  use  of  batteries. 


H'Y  Selenium  Rectifiers 

International  Rectifier  Corp., 
1521  E.  Grand  Ave.,  El  Segrundo, 
Calif.  Two  high-voltage  selenium 
rectifiers,  types  V-75HF  and  V- 
lOOHF,  have  been  developed  for 
use  in  tv  equipment  in  which  long 
life  and  reliability  are  of  prime 
importance.  The  units  are  designed 
with  ferrule  terminals  for  insertion 
into  standard  30-ampere  fuse  clips. 
Diameter  of  the  rectifiers  is  -fii  in. 
Type  V-75HF  is  3J  in.  long;  and 
the  V-IOOHF,  4A  in.  long.  Both  are 
designed  to  deliver  5  ma  into  a 
capacitive  load  at  a  d-c  output  volt¬ 
age  of  1,600  and  2,000  v  respectively. 


With  th«  TEKTRONIX  Type  315-D  you  read  time  intervals  and  amplitudes  directly 
from  the  screen.  In  the  actual-size  photograph  above  the  time  base  setting  is 
20  /xsec/division,  showing  the  time  interval  between  the  small  pips  to  be  10  /nsec; 
between  the  large  pips,  50  /nsec.  Vertical  sensitivity  is  set  at  0.5  v/division, 
showing  the  amplitude  of  the  small  pips  to  be  1  volt,  and  the  amplitude  of  the 
large  pips  to  be  2.5  volts. 

Twenty-four  calibrated  time  bates:  0.1,  Tweive  caiibrated  verticai  sensitivity  posi- 

0.2,  0.5,  1,  2,  5,  10,  20,  50,  100,  200,  500  tionst  0.01,  0.02,  0.05,  0.1,  0.2,  0.5,  1,  2,  5, 

microiscondt/divUion,  1,  2,  5,  10,  20,  50,  100,  10,  20,  50  voitt/divition.  When  set  on  any  ons 

200,  500  milliieconds/divUion,  1,  2,  5  t«c-  position  by  means  of  a  front  panel  screwdriver 
ends/division.  Calibration  accuracy  3%  or  control  all  other  positions  will  fall  within  3% 

better  except  at  0.1,  0.2,  0.5  Psec/div  and  1,2,  of  this  occurocy.  Choice  of  oc  or  dc  coupling 

5  sec/div  where  accuracy  is  within  5%.  Un-  except  in  the  3  most  sensitive  positions.  Sensi- 

calibroted  time  base  continuously  variable  from  tivity  continuously  variable  but  uncalibrated 
approximately  0.1  psec/div  to  10  sec/div.  from  approximately  0.01  v/div  to  100  v/div. 


OTHER  CHARACTERISTICS  OF  THE  TYPE  315-D 

Vertical  landwidth  —  dc  to  5  me  Grattcale  —  edge  lighted,  %'  divisions 

RIsetIme  -  0.07  Msec  Ma«nlfler  -  expands  time  base  to 

right  and  l•ft  of  contor 

Velta«e  Calibrator  —  square  wove,  Coupled  Unblanking 

approx.  1  kc  Trigger  Amplitude  Discriminator 

Attenuator  Rrebe  —  lOx,  small,  insulated  tUe—  12%"  high,a%''  wide,  IS'/x"  deep 

3'  CRT  —  high-definition,  flot-faced  Weight  —  only  36  lbs. 

Type  3  J  5-D  —  for  use  on  50-60  cycle  line  only  —  $770 

Type  315-0  —  for  use  on  50  to  800  cycle  power  lin»  —  |785 
PRICES  F.O.8.  PORTLAND,  OREGON 

Cell  or  write  your  TEKTRONIX  field  inflneer  ter  e  demonstration  of  the  Type  315-0 
See  and  fry  the  Type  315-0  and  other  TEKTRONIX  instruments  at  the  March  I.K.C.  show. 


Controlled  Atmoaphere 
Furnace 

Stewart  Engineering  Ck).,  Box 
145,  Soquel,  Calif.  The  model  3 
controlled  atmosphere  furnace  was 
developed  for  hydrogen  firing  and 
brazing  operations  in  the  laboratory 
where  its  fast  heating  and  fast  cool¬ 
ing  cycle  are  advantageous  in  sav- 


P.  O.  Box  831 B,  Portland  7,  Orogon  •  Coblo:  TEKTRONIX 
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Addrenit 


Company 


Pofltion 


NOW 


a  really  high-powered 


1  M  H  ^  1 

ELECTRICAL  »»i  ELECTRONIC 
ENGINEERS 

With  Several  Years’  Experience 
or  Advanced  Degrees  for  Permanent  Positions  with 


Endicott,  N.  Y. 


Poughkeepsie,  N.  Y. 


Note: 

Tht  Library  compristt 
•  Mlactien  of  books 
cmIM  from  londiiig 
McGraw-Hill  p«bll<«- 
tfeat  l«  tho  radio  fiold. 


••oocially  HloctMl  by  radio  laaaiallttt  at 
McGraw-Hill  auMIcatiaa* 

to  ilvt  nast  eaaialats,  dapandabla  ear- 
arasa  af  facts  naadad  by  all  wbaaa  flaldt 

arc  fraandad  aa  radla  fuadaaiaatals 

available  at  a  saaclal  arlea  aad  tanas 


Theaa  books  cover  circuit  phenomena^  tuba 
theory,  networks,  meuuramanta,  and  other 
aubjecUs— give  apacialisad  troatments  of  all 
flalds  of  practical  daslgn  and  appllcatlona.  Thay 
are  books  of  recoKnIxed  position  In  tbo  lltara-  I 
turo  of  the  flald — books  you  will  refer  to  and  be  . 
referred  to  often.  If  you  are  a  practical 
designer,  reaaarcher,  or  enclnaar  In  any  flald 
based  on  radio,  you  need  theso  books  for  tbs 
help  they  give  In  hundreds  of  problems  ' 
throughout  the  whole  Held  of  radio  anglnaorlng. 

5  vokiines,  4213  pages,  2949  illustratiofls 

Eastman’s  FUNDAMENTALS  OF  ' 
VACUUM  TUBES,  3rd  edition 
Terman’s  RADIO  ENGINEERING,  3rd 
edition 

Everitt’s  COMMUNICATION  ENGI- 
NEERING,  2nd  edition 
Hand’s  HIGH  FREQUENCY  MEASURE¬ 
MENTS,  2nd  edition 

Henney’s  RADIO  ENGINEERING  HAND¬ 
BOOK,  4tb  edition 

SPECIAL  LOW  PRICE  •  EASY  TERMS 

Special  prica  under  this  offer  less  than  cost 
of  books  bought  saparatsly.  In  addition,  you 
bars  the  privilege  of  paying  In  easy  tnstall- 
mants  beginning  with  fT.tO  in  10  days  after 
racsipt  of  books,  and  tO.OO  monthly  thoroaftor. 
Already  these  books  are  recognised  aa  standard 
works  that  you  are  bound  to  require  sooner  or 
later.  Taka  advantage  of  these  convenient 
terms  to  add  them  to  your  library  now. 

FOR  10  DATS’  EXAMINATION  SEND  THIS 
l— — — -ON  APPROVAL  COUPON 

•  i 

I  McGrasr.  Hill  Bask  Ce..  Isa.,  SMW.42ad«L.N.V.W  | 

I  Sand  me  Badlo  bglaaerlng  Library  tat  10  dayi'  | 

•  examlnatloo  on  approval,  la  10  dsya  I  will  amd  | 

•  ST.SO  plus  few  oenu  poatasa,  aad  SO.OO  till  I 

I  S3T.B0  la  paid,  or  ratum  books  postpaid.  (We  pay  I 
S  poatasa  on  orders  accompanied  by  ramittanca  at  i 
I  flrat  Inatailment. )  a 

1  (PBINT)  a 

a  .Nama .  ! 


Excillfit  Opportanitiis  ii  thi  Fiilds  of: 

Audio  Amplifier  Design  •  Servo 
Amplifier  Design  •  Servo  and 
Computer  Theory  •  Receiver- 
Transminer  Design  •  Small  Trans¬ 
former  Design  •  Regulated  Power 
Supply  Design  •  Circuit  Design  • 
Test  Equipment  Design  •  Logical 
Design  •  Pulse  Techniques  •  Pro¬ 
gramming  *  Electrostatic  Storage  • 
Magnetic  Recording  •  Component 
Development  *  Environmental 
Testing  •  Production  Engineering 


Good  salaries,  unusual  opportuni¬ 
ties  for  professional  development, 
excepticnal  employee  benefits,  ex¬ 
cellent  working  and  living  condi¬ 
tions,  moving  expenses  paid. 

Write,  giving  full  details,  includ¬ 
ing  experience  and  education  to: 
Mr,  W.  M,  Hoyt,  Coordinator  of 
Engineering  Recruitment,  Inter¬ 
national  Business  Machines,  Dept. 
686  (4),  590  Madison  Avenue, 
New  York  22,  N.Y, 


GET  THE  BENEFIT  OF  A  SPECIALIST 

'N  the  fifCfjROMCS  F'ETD 

FOR  PRECISION  MOLDED 

PLASTIC  PARTS 


CUSTOM  MOLDING  FOR  ALL 

INDUSTRIAL  APPLICATIONS 


Tig  Jack!  Specializing  in  Injection  Molding 

TubdSbckaH  ond  s^oii  Work  in  Com- 

c«a  Fdfim  pression  and  Transfer  Molding 

HbrnwHcally-  ^  * 

iMibd  Terminal*  ^  complete  service  to  help  you  design 

fluimkllii^*"*  produce  your  plastics  requirements 

Instnimant  Cai««  materials  including  KEL-F,  Nylon, 

Raflia  Part*  etc.  Over  30  Injection  molding  machines 

Etc  at  your  service. 

BRILHART  "fiMiici 

CORPORATION 
MINEOLA,  L.  I,,  N.  Y.  PAoim  OArdow  City  7>e425-«>7 
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on  industry’s  doorstep  to  expedite  your  needs 
for  quality  tubular  and  split  rivets,  rivet  setting 
machines  and  special  cold-headed  fasteners. 
Write  for  an  important  new  brochure,  “THE 
MILFORD  METHOD",  describing  Milford’s  latest 
contribution  to  industrial  progress ...  a  com¬ 
plete  service  integrating  fastener  research, 
design  and  engineering  with  manufacturers’ 
production. 


THE  NEW  PACIFIC  DIVISION  ^ 
T15  Ifilii  An.  AlkMbn, Calt. 


Xll1 

J  a  \ 


NEW  ENA.  OWISHIN 
8S5  IrMftptrt  An.  MlftrA,  Cm. 


IlLWMS  DIVISION 
806  miMis  Am  Amn,  M. 


OMO  DIVISION 
1108  W.RInr  St  EIrta.  0. 


PENN  DIVISION  IN 

26  PIttt  St  Hatton,  Pai 


Si2ltJ6CHlMSCO. 


thi  Nimi  tt  rivet  in  yovr  iNamory 
for  fastiners 


NEW  PRODUCTS 


ing:  time.  An  Inconel  tube  is  used 
as  the  furnace  muffle  and  is  heated 
to  a  high  temperature  in  a  short 
period  of  time  by  passing  current 
from  a  low-voltage  high-current 
transformer  directly  through  the 
muffle,  which  serves  as  the  heating 
element.  The  heating  time,  un¬ 
loaded,  from  room  temperature  to 
1,000  C  is  about  5  minutes.  A  high 
volume,  quiet  operating  blower  is 
built  into  the  unit,  and  allows  cool¬ 
ing  in  about  the  same  period  of 
time.  Temperature  is  regulated  by 
a  thermocouple  and  Simplytrol  py¬ 
rometer.  One  of  its  many  uses  is 
for  deoxidizing  and  cleaning  cer¬ 
tain  metals  such  as  nickel  and 
Kovar  for  use  in  vacuum  tubes. 
Most  of  the  occluded  or  absorbed 
gases  are  replaced  by  hydrogen, 
which  is  easily  removed  during 
evacuation.  When  used  with  a  dry 
nitrogen  atmosphere  it  is  useful  for 
the  annealing  of  glass  joined  to 
metal  or  annealing  of  complete  vac¬ 
uum  tubes  before  evacuation. 


y 


General-Purpose 
Power  Supplies 

Opad-Green  Co.,  71  W'arren  St., 
New  York  7,  N.  Y.,  has  available 
general-purpose  power  supplies  that 
are  designed  to  furnish  an  adjust¬ 
able  source  of  unfiltered  d-c  from 
single  phase  50  or  60-cycle  a-c 
power  lines.  A  unique  feature  is 
their  stepless  control  of  the  d-c  out¬ 
put  voltage  that  permits  them  to 
serve  as  power  sources  for  a  wide 
variety  of  electrical  equipment  and 
electrochemical  processes.  The  sec¬ 
ondary  of  a  two-winding  step-down 
transformer,  whose  primary  is  fed 
by  a  variable  autotransformer,  sup¬ 
plies  power  to  a  full-wave  selenium 
rectifier.  The  step-down  trans¬ 
former  is  provided  with  taps  to 
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101  CLIPTON  BOUL€VARD 
CLIFTON,  NEW  JERSEY 

'  O  Y  J  r/,'  ,  W  H  f  l  l  I  N  '  .  I 


A.[.CGmRAT0» 
insuloted 
by  BIGGEST 

Moldings 
O  ever  mode 


Forty-two  types  in  oil,  from  % 
Watt  to  1 0  Watts.  Three  wire 
alloys.  Accuracies  to  .025 % . 
Resistance  range  from  .1 
Ohm  to  15  megohms.  All 
receive  aging  treatment 
for  assured  stability.  A 
variety  of  impregnation 
treatments  and  installation 
mountings  to  meet  your  re¬ 
quirements.  Shown  actual  size 
(left)  are  the  new  41 2  HE  and 
41 3  HE  types  designed  for  di¬ 
rect  replacement  af  carbon 
composition  resistors  where 
space  is  at  a  premium. 


Writ*  for  Comploto  Catalog 
N.  V.  Slack: 

Audio  k  Vidoo  Producit  Corp.«730  fiftk  Ava.  flexo  7-30tl 


The  Atomic  Energy  Commis¬ 
sion  chose  MYKROY  above  all 
other  materials  as  insulator  for 
its  generator.  The  4-ft.  diameter 
of  the  rings  was  only  one  of 
many  reasons. 


AgvfiH:  fraior  &  Honi«n.  ltd.  *301  Cloy  St*  Son  fraiKltcOaCoUf.. U.S.A. 


CHECK  THESE 
FEATURES  . 


•  can  b«  machiiwd  or  moldtd  to  dosost 
toloronces 

•  lightwiight— with  ths  mtchonitol 
strength  of  cost-iron 

•  high  dielectric  and  flashover  properties 

•  won’t  worp;  keeps  its  shape 

•  low-loss  foctor  at  sub-zero  or  1000"  F. 

•  bonds  with  most  metols 

Surely,  MYKROY,  the  perfect 
glass  bonded  mica,  can  solve 
your  insulating  problems.  Sup¬ 
plied  in  sheets  and  rods  .  .  . 
machined  or  molded  to  specifi¬ 
cations.  We'll  be  glad  to  quote 
on  your  requirements.  Write 
today  for  MYKROY  Brochure 
^203.  Made  exclusively  by 


built  tolMIL-T-271  specifications 


We  have  had  considerable  experience  in  designing 
and  building  transformers  to  MiL-T-27  specifications. 

Our  testing  equipment  in- 

■  eludes  facilities  to  test  over 
a  temperature  range  from 
minus  50°C  to  plus  85°C.  In 
addition.  Corona  test  equip¬ 
ment,  hot,  cold,  salt  water 
bath  equipment,  and  vacuum 
equipment  to  conduct  impreg¬ 
nation  tests  and  assimulate 
high  altitude  conditions  are 
available. 
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How  HONEYWELL 
Mercuiy  Switches  solved  a 
sensitive  pressure  control  problem 


NEW  PRODUCTS 


(continued) 


compensate  for  line  voltage  varia¬ 
tions  and  rectifier  aging.  Panel 
controls  include  a  power  switch,  a-c 
line  fuse,  voltage  control  knob,  two 
3-in.,  2-percent-accurate  D’Arsonval 
meters  and  two  binding  posts  for 
d-c  load  connections.  A  6-ft  line 
cord  is  furnished  for  a-c  input. 


High-Fidelity  Amplifier 

Precision  Electronics,  9101  King 
Ave.,  Franklin  Park,  Ill.  Model 
lOOHA  is  designed  as  a  basic  am¬ 
plifier  for  the  average  high-fidelity 
home  system.  Features  include  full- 
range  reproduction  with  low  distor¬ 
tion.  Power  output  is  10  w,  20  w 
peak.  Distortion  at  10  w  is  1.0 
percent  harmonic,  and  2.0  percent 
intermodulation.  Frequency  re¬ 
sponse  at  3  w  ±  0.5  db  is  20  to 
60,000  cps.  Frequency  response  at 
10  w,  ±  1.0  db  is  30  to  20,000  cps. 


^T^HESE  illustrations  show  how  a  HONEYWELL  Mer- 
cury  Switch  was  used  to  provide  direct  control  and  high 
capacity  for  substantial  electrical  loads  from  a  light  energy 
pressure  system  without  the  use  of  intermediate  relays. 


By  use  of  a  bellows  to  establish  a  rocking  motion  to  actuate 
a  HONEYWELL  Mercury  Switch,  the  available  motion  was 
multiplied  to  move  the  switch  through  a  greater  angle  than 
was  available  directly. 


There  are  over  90  designs  of  HONEYWELL  Mercury 
Switches  from  which  to  select  the  exact  switch  character¬ 
istics  to  meet  your  specific  problems.  You  are  invited  to 
contact  the  nearest  MICRO  branch  for  help  in  selecting 
the  exact  switch  to  meet  your  needs. 


Magnetic  Heads 

The  Brush  Development  Co.,  3405 
Perkins  Ave.,  Cleveland  14,  Ohio, 
announces  two  new  magnetic  heads. 
One  is  a  record-reproduce  head, 
BK-1090;  the  other,  its  erase  head 
companion,  is  a  BK-1110.  The  BK- 
1090  is  intended  for  dual  track  re¬ 
cording  and  distinguishes  itself  by 
very  high  resolution  and  uniform¬ 
ity,  The  most  outstanding  feature 


A  DIVISION  OF 

MINNEAPOLIS  HONEYWELL  REGULATOR  COMPANY 


MAKERS  or  PRECISION  SWITCHES 


Want  mert  Informotion?  Um  pott  cord  oa  loit  pop*. 


March,  1953  —  ELECTRONICS 


SRLBBAITH 

OBTBOBB 

SPEAKEBS 


All  bronze  housings,  complete 
with  mounting  brackets  15'^ 
horn  diameter,  double  re-entrant 
type.  Frequency  response  from 
400  to  over  6000  cycles.  Thor¬ 
oughly  weatherproof.  Powered 
with  Alnico-V-Plus  driver  unit, 
U.  S.  Coast  Guard  approved 
made  by  specialists  in  the  man¬ 
ufacture  of  Marine  equipment 
and  Controls,  Emergency  Loud¬ 
speaker  Systems,  PubUc  Ad¬ 
dress  Systems,  Music  Broadcast 
Systems  and  Docking  and  Nav¬ 
igating  Systems. 

C.  C.  GALBRAITH  &  SON 
ELECTRIC  CORP. 

450  Ave.  of  the  Americas 
New  York  11,  N.  Y. 


WMtkwdMf.  E-Z?,  544 
FrMrt  1*4  Back  VIra.  sknrtH  Miwkly  4*Ulli 


JUST  OFF  THE  PRESS! 

This  catalog  of  Ste'Ulng, 
RELAYS  will  be  of  help  to 
you  in  planning  your  re¬ 
quirements  of  fine  relays 


Send  for  Your 
copy  Today! 


cS/et/rVi^  ^H^lneexln^ 

54  MILL  STREET  LACONIA,  N.  H.  _ 


Subsidiary  of  AMERICAN  MACHINE  A  FOUNDRY  CO.  New  York 


You  II  be  well  repaid  by  get¬ 
ting  the  facts  on  a  special 
group  of  Pure  Ferric  Oxides, 
developed  by  Williams  es¬ 
pecially  for  use  in  the  manu¬ 
facture  of  ferrites. 

Williams  Ferric  Oxides  analyze 
better  than  99%  FeiOi.  They 
contain  a  minimum  of  im¬ 
purities.  They  are  available  in 
a  broad  range  of  particle  sizes 
and  shapes.  Among  them, 
we’re  certain  you’ll  find  one 
that’s  “just  right"  for  your 
requirements.  The  proper  ap¬ 
plication  of  Ferric  Oxides  to 
the  manufacture  of  Ferrites  is 
our  specialty. 

Tell  us  your  requirements... 
we’ll  gladly  send  samples  for 
test.  Chances  are  good  that 
our  Ferric  Oxide  “Know  How” 
can  save  you  considerable  time 
and  money.  Address  Dept  25, 
C.  K.  Williams  &  Co.,  Easton,  Pa. 


COLOOS 


C.  K.  WILLIAMS 

■«•••«,  •  iMt  t*. 

iMMyvM*,  CoL 

P*  S*  We  mho  predete  IRN 
Magwtfa  Iron  gowdors  for  tlio 
■octronk  Coro  ledeHry,  the 
MognotkTogoRocorMng  hi*M 
try  on4  otkora.  Writo  for  mm* 
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PLUS 


(centiiiiMd) 


NIW  PRODUCTS 


of  the  BK-1110  is  its  low  power 
consumption  of  less  than  i  volt- 
ampere.  These  units  are  cast  into 
a  block  of  specially  selected  synthe¬ 
tic  resin  which  makes  them  ex¬ 
tremely  uniform,  moisture  proof, 
nonmicrophonic,  and  allows  opera¬ 
tion  throughout  a  wide  temperature 
range.  The  low-loss  core  structure 
is  made  from  thin  molybdenum  per¬ 
malloy  laminations  carefully  an¬ 
nealed  and  cemented  together  per¬ 
mitting  the  use  of  high  bias  and 
erase  frequencies.  These  compo¬ 
nents  are  enclosed  in  a  mu-metal 
shield  to  provide  optimum  shielding 
from  extraneous  magnetic  fields. 


“600'' 

SERIES 


MULTIPLE  POWER  SUPPLIES 


FEATURING: - 

•  Two  regulated  DC  supplies  completely  isolated  from  the  chassis 
and  from  each  other.  They  may  be  connected  in  series  or  paral¬ 
lel  to  increase  the  range. 

•  Two  fixed,  regulated  bias  voltages. 

•  Low  voltage  DC  supply  suitable  for  the  operation  of  relays, 
small  motors,  etc. 

•  Inputs  to  regulating  circuits  available  at  rear  of  unit  for  appli¬ 
cations  requiring  super-regulation. 

•  Center-tapped  filament  supply. 

•  Outputs  available  at  connector  on  rear  of  unit. 

SEVERAL  MODELS  AVAILABLE 
WRITE  FOR  BULLETIN  PS-200 

We  design  and  manufacture  to  AN-E-19  and 
MIL-E-41 58  speclflcoflons.  Your  inquiriet  are  invited. 


TV  Tube  Tester 

Anko  Mfg.  Co.,  Inc.,  7311  W.  Bur¬ 
leigh  St.,  Milwaukee  10,  Wise. 
Teletest  is  a  new  dynamic  perform¬ 
ance  tv  tube  tester  that  reduces 
tube  testing  time.  Application  is 
intended  primarily  for  the  tv  serv¬ 
ice  trade  but  it  will  also  lend  itself 
to  positive  faster  tube  testing  in 
tube  and  set  manufacturing  plants. 
Further  use  is  predicted  among  tv 
broadcast  station  technicians  en¬ 
gaged  in  daily  studio  maintenance 
routine  operations.  Many  of  the 
time  consuming  switching  and  se¬ 
lecting  operations,  together  with 
the  usual  tube  selector  charts,  have 
been  eliminated.  Only  one  meter 
with  a  single  scale  positively  in¬ 
dicates  good  or  bad  tube  condition. 
Picture  tubes  can  be  tested  through 
a  single  adapter  cord  and  plug  while 
in  the  receiver  chassis. 


"Our  research,  development  and  manufacturing  facilities  are  ready  to 
assist  you  in  any  of  the  following  fields" . . . 

PULSI  CIRCUITRY  SURMINIATURIZATION 

TRANSMimRS  AND  RECEIVERS  REGULATED  POWER  SUPPUES 

CATHODE  RAY  TURE  DISPLAYS  MILITARY  TRAINING  DEVICES 

INDUSTRIAL  CONTROL  AND  AUTOMATIC  TEST  EQUIPMENT 

Company  broehuro  avaHablo  on  lattorhood  roquntt 

WRITE,  WIRE  OR  PHONE 


Bristol  Engineering  Corp 

ELECTRONICS  DIVISION 

PHONE  BRISTOL  6769 

LINCOLN  AVENUE  &  POND  STREET 

BRISTOL  1,  PENNA. 


Level  Control 

Greylor  Ck).,  605  W.  Washington 
Blvd.,  Chicago  6,  Ill.,  has  developed 
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Want  more  information?  Utc  post  card  on  last  page. 


March,  1953  — ELECTRONICS 


SPENCER -KENNEDY  LABORATORIES,  INC. 

186  MASSACHUSETTS  AVE.,  CAMBRIDGE  39,  MASS. 


mm&m, 


Universal  Manufacturing  Company,  Inc 

404  Hillside  Avenue  • _  Hillside,  N.  J 


15  8EEKMAN  ST..  N.  Y.  38.  N.  Y. 
worth  2-2044  and  COrtlondt  7-0470 


With  the  Model  212TV  Amplifier-— 
SKL  —  introdiKes  for  the  first  time  a  single  brood 
bond  chain  amplifier  type  booster  capable  of  ampli¬ 
fying  all  1  3  television  channels  simultaneously.  Be¬ 
cause  of  its  stability  and  reliability  —  a  tube  failure 
means  only  a  slight  loss  of  gain,  not  amplifier 
failure  —  the  Model  2 1 2TV  Amplifier  can  be  safely 
left  unattended  for  long  periods  of  time.  Its  low  noise 
level,  high  output,  and  low  impedance  make  the 
Model  212TV  Chain  Amplifier  ideal  for  television 
distribution  systems  in  hotels,  apartment  houses,  sales 
rooms,  television  stations,  cities  and  towns. 

Write  today  for  further  information 


SPECIFICATIONS 

•  BANDWIDTH 

40  MC  — 225  MC 

•  IMPEDANCE 

ISO,  52  and  72  ohm  un- 
balanctd,  300  ohm  balancid 

•  GAIN . 21  db 

•  OUTPUT  VOLTAGE 

S  volts  poak  maiimum 

•  RESPONSE 

±  2  db  ovff  bandwidth 
'•  POWER  SUPPLY 

117V,  60  qis,  55  watts 


B6-44  Bog 

DESIGNED  TO 
SPECIFICATIONS 

BG  BAGS,  CW  BAGS,  CLIP  BAGS, 
TOOL  ROLLS,  BAGS  &  CASES  for 
ordnance,  radio,  electronic  and 
radar  equipment. 

C.  R.  DANIELS,  INC. 

DANIELS,  MD. 

West  St.  •  549  W.  Randolph  St. 

ew  York  6,  N.  Y.  ^  Chicago  6,  III. 


MOLYBDENUM 
TUNGSTEN 
TANTALUM 
FORMED  PIECES 


High-quality,  Low-cost 

TOROIDAL  COILS 


Universal-developed  coil-winding  machines  produce  a 
better  toroidal  coil,  custom-built  to  your  blueprint  specifica¬ 
tions,  at  considerably  lower  unit  costi  Wound  on  any  type 
cores  (any  I.D.  to  ^  "),  in  any  size  wire.  Universal  toroidal 
coils  are  perfectly  uniform  and  fully  insulated.  Send  your 
blueprint  specifications  today,  and  let  us  quote  the  k^er 
cost  of  better  Universal  toroidal  coils  on  your  next  order. 

_  Address: 
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ARTHUR  D.  LITTLE,  Inc. 

Mechanical  Division 


NEW  PRODUCTS 


a  new  electronic  level  control  for 
nonconductive  materials  ranging 
from  condensed  gases  to  semisolids. 
It  has  proved  extremely  valuable 
for  precise  level  control,  par¬ 
ticularly  in  the  high  temperature 
and  high  pressure  ranges  where 
exacting  level  controls  are  desired. 
The  Ktrol  is  a  compact  unit  with 
plug-in,  sealed  housing  containing 
all  components.  The  plug-in  unit 
can  be  replaced  in  a  matter  of 
seconds.  Exchangeable  sealed  com¬ 
ponent  units  are  available  for  in¬ 
sertion  in  control  without  disturb¬ 
ing  or  removing  equipment  from 
tank  or  vat.  It  is  so  designed  that 
the  electronic  circuit  will  maintain 
level  control  from  in.  and  up. 
Custom-built  noncorrosive  probes 
are  available  for  the  material  to 
be  controlled  and  the  kind  and  size 
of  tank  or  container  to  be  used.  It 
is  available  in  an  oil-filled  housing 
making  it  acceptable  for  explosion- 
proof  installation. 


Wmt  HMrt  infariMtioii?  Um  post  cord  m  latt  po9«. 


Streamlined  Chassis 


Electric  Regulator  Corp.,  Nor¬ 
walk,  Conn.,  has  designed  a  new, 
streamlined  steel  chassis  for 
mounting  the  Regohm  and  asso¬ 
ciated  resistor  elements.  The  Reg¬ 
ohm  mentioned  is  an  electric  circuit 
controller  that  has  found  wide  ap¬ 
plication  in  the  precise  control  of 
voltage  current,  speed  and  servos. 
The  chassis,  built  in  accordance 
with  military  specifications,  has 
overall  dimensions  of  5  in.  x  6  in.  x 
in.,  and  weighs  about  2  lb 
complete  with  plug-in  Regohm  con- 
1  troller.  Its  sturdy  construction, 

'  including  built-in  vibration  mounts, 
I  permits  efficient  operation  under 
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Resonant  circuits  with  Q's  in  the  range  of  millions  are  one  of 
the  many  practical  applications  of  low-temperature  tech¬ 
niques  and  phenomena  being  studied  by  laboratories 
equipped  with  our  Collins  Helium  Cryostat.  With  this  re¬ 
liable  equipment  for  the  production  of  liquid  helium,  pheno¬ 
mena  known  to  occur  in  the  neighborhood  of  Absolute  Zero 
are  now  being  exploited  for  useful  purposes. 


Various  industrial  low-temperature  laboratories  are  study¬ 
ing  the  very  low  energy  effects,  masked  by  thermal  noise  at 
normal  temperatures,  for  their  application  to  communications 
and  control  processes.  Other  potential  uses  of  low-tempera¬ 
ture  phenomena  include  the  development  of  sensitive  bolo¬ 
meters,  perfect  conductors,  magnetic  shields,  and  insulators 
which  will  hold  a  charge  for  unusually  long  periods. 


Your  industry,  equipped  for  low-temperature  research,  can 
expand  the  growing  list  of  practical  uses  for  these  low- 
temperature  effects. 


Eor  turlh*r  Information  on  lti«  Collins  Holhim  Cryostat  and  olhor  potontiol 
opplkotions  of  low-t*mp*ratvr«  rosoorch  writ#  for  Bulletin  EI1-) 


horn 

Accelerometers 

to 

Yokes 

you’ll  find  the 
correct  answer  to 
who  makes 
everything  in  the 
entire  field 
of  electronics 
including . . .  components 
equipment 
and 
materials 

in  the  . . . 

electronics 

BUYERS’ 

GUIDE 

the  electronics 

BUYERS’  GUIDE 

"The  Book  that  has  all  tht  answtrs” 

A  McGRAW-HIll  PUBLICATION 

330  West  42nd  Street 
NEW  YORK  36,  N.  Y. 


Th  e  inevitable  process  of  “sepa¬ 
rating  the  men  from  the  boys” 
is  still  going  on  in  the  compara¬ 
tively  new  electronics  industry. 
Yet  Volkert  has  already  estab¬ 
lished  itself  as  the  leading  in¬ 
dependent  supplier  of  stamped 
components  for  miniature  tube 
sockets,  and  other  precision 
stampings. 

Volkert  was  the  first  to  pro¬ 
duce  shield  bases  for  sockets  on 
a  progressive  die  in  a  one-press 
setup.  Through  Volkert’s  creative 
die  engineering,  a  cost-saving 
method  was  initiated  to  stamp 
the  tiny  contacts  two  at  a  time. 
And  now  Volkert  turns  out  over 


For  design... tooling... production  and 
assembly  of  precision  stampings 


in  miniatures 


one  hundred  million  contacts 
every  year. 

Add  to  these  achievements 
Volkert's  modern  production  fa¬ 
cilities,  its  ability  to  work  with 
all  types  of  specialty  metals,  and 
its  emphasis  on  precision  plus 
autoinaticity— and  you  have  the 
reasons  why  Volkert  is  your  best 
source  for  all  precision  stamp¬ 
ings  at  low  cost. 

Volkert’s  outstanding  facilities 
for  design  engineering,  tooling, 
production,  assembly  and  inspec- 
tion— all  combined  under  a 
single  roof— are  described  in  a 
16-page  booklet,  “3- Way  Facil¬ 
ities  for  Precision  Stampings.” 
Write  for  your  copy. 


JohR  Volkort  Mttal  Stampings,  Inc. 
222-34  BBth  AvsaM 
OiNtai  Viilais  I, 

L  L  N.  Y. 


olkeit 
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FILTERETTE  No.  1561-A 


Regulator  Tube  &  Selenium 
Rectifier  Tester 


Lloyd’s  Enterprises,  Box  313,  Al- 
tadena,  Calif.,  has  available  a  regu¬ 
lator  tube  and  selenium  rectifier 
tester.  It  measures  the  voltage 
regulation  under  the  minimum  and 
maximum  currents  as  shown  in  the 
manufacturers’  data  sheets,  and 
permits  the  matching  or  selection 
into  groups  of  tubes  to  be  used  in 
critical  applications.  The  test  for 
selenium  rectifiers  permits  several 
tests  to  be  made  such  as  the  for¬ 
ward  current,  back  current  or 
creepage  if  present.  The  tester 
could  also  be  used  as  a  variable  volt¬ 
age  50-ma  power  supply  when  not 
being  used  as  a  tester.  A  complete 
set  of  instructions  is  included  with 
the  tester. 


Electrical  Resolvers 

Ford  Instrument  Co.,  Division  of 
the  Sperry  Corp.,  31-10  Thomson 
Ave.,  Long  Island  City  1,  N.  Y. 
An  electrical  resolver  system,  ca¬ 
pable  of  operating  with  accuracy 
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Effective  protection  from  radio  interference  throughout  the  150  kilo- 
cycle  to  400  megacycle  range  is  afforded  communications  circuits, 
signal  circuits,  and  low-current  power  circuits  by  the  sub-miniature 
interference  filter  shown  above. 

#  Small  size  . . .  only  1-1/8  x  1  x  11/16  inch 

#  Light  weight . .  .  only  one  ounce 
pCATIJpEC  ^  Handles  3  amperes  at  125  volts,  0  •  400  c.p.s. 

#  Hermetically  sealed  in  bathtub  case,  with 
glass- insulated  solder-sealed  terminals 

#  Better  than  40  db  attenuation  throughout 
0.150-400  me.  range 


Wont  more  inferimilion?  Um  post  cord  on  lost  pogt. 


SUB-MINIATURE  WIUE-RANGE 

INTERFERENCE 

FILTERS 

for  aircraft  service 


NEW  PRODUCTS  (continued) 

severe  service  conditions  of  tem¬ 
perature,  shock  and  vibration. 


Other  miniature  and  sub- 
miniature  Alters  can  be  fur¬ 
nished  to  meet  the  perform¬ 
ance  requirements  of  your 
particular  opplicolions.  Ask 
us  for  Alter  engineering  as¬ 
sistance  with  any  problem. 


TOBE  DEUTSCHMANN 


CORPORATION 

NORWOOD,  MASSACHUSETTS 


NEW  PRODUCTS 


(COHtilllltd) 


over  a  wide  environmental  range, 
has  been  developed  for  use  in  com¬ 
puters  and  computing  systems. 
The  system  is  composed  of  a  re¬ 
solver,  a  high-gain  amplifier  and 
a  summing  network  box.  The  net¬ 
work  box  suitably  combines  its  in¬ 
puts  for  introduction  into  the 
high-gain  amplifier;  the  amplifier 
feeds  the  resolver,  either  the  basic 
resolver  or  the  vector  solver  type; 
and  the  outputs  of  the  resolver  are 
the  desired  functions.  The  system, 
designed  originally  for  the  armed 
services,  operates  accurately  at 
temperatures  from  —60  to  -1-160 
F ;  moreover,  it  is  standardized 
thereby  allowing  interchangeability 
without  upsetting  the  system  of 
which  it  is  a  part.  Flexibility  is 
provided  through  a  choice  of  net¬ 
work  boxes  and  amplifiers;  in  this 
way,  many  different  type  problems 
may  be  solved  by  minor  equipment 
substitutions.  Brochure  Rl-11-62- 
4M,  now  available,  gives  typical 
ratings  and  technical  data. 


Oscillograph  Trace  Reader 

Benson-Lehner  Corp.,  2340  Saw-  ; 
telle  Blvd.,  Los  Angeles  64,  Calif,  j 
The  Oscar  Model  C  oscillograph  ' 
trace  reader  is  designed  to  expedite  ! 
the  analysis  of  continuous  trace 
records,  35  mm  to  12  in.  in  width,  j 
presented  either  on  film  or  paper.  | 
In  one  operation  it  applies  non-  | 
linear  calibrations,  scales,  zero  cor-  i 
rections,  logs  and  squares,  as  well 
as  interpolating  time.  It  produces 
instantaneous  records  in  the  form 
of  tabulations,  plots,  or  punched 
cards  as  required.  Accuracy  of  the 
amplitude  measuring  system  is  in 
the  order  of  ±0.1  percent  of  full  ' 
scale  movement.  Only  one  person  i 
is  required  to  operate  the  equip¬ 
ment  and  produces  approximately 
20  points  of  final  data  per  minute 


RESIN-IMPREGNATED  RESIN-FILLED 

CAPACITORS 


for  125°C  service -without  derating 


i 

im  DURATOR  CAPACITORS 

Higher  working  temperatures  at  no  increase  in  size  are  now 
possible,  with  Tobe  Durators.  Features  of  these  capacitors  are: 

•  125®C  ratings  in  same  space  as  85®C 

•  150®C  operation  for  20  hours  without  derating 

•  Welded  terminals  with  silicon  insulators 

•  Hermetically  sealed  metal  cases  in  bathtub,  deep-drawn, 
and  lock-squeeze-seam  styles 

•  Capacitance  drift  below  7^%  from  —  65®C  to  -f-  125®C 

•  Power  factor  below  1.5%  from  —  65®C  to  -j-125®C 
9  Suitable  as  coupling  capacitors  at  minimum  voltage 


MB 


Write  for  data  sheet  listing  available 
ratings  and  sizes. 


TOBE  DEUTSCHMANN 


CORPORATION 


NORWOOD,  MASSACHUSETTS 
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For  ACCURACY 

TEST  WITH 


. . .  for  Tonney  Test  Chambers  are  precision-engineered  for  maxi¬ 
mum  efficiency  and  can  be  designed  to  simulate  the  complete  range 
of  temperature,  atmospheric  or  pressure  conditions  found  anywhere 
on  earth— or  above  it  to  altitudes  of  1 20,000  ft.  plus  I  They  attain 
sub-zero  temperatures  quickly,  maintain  them  efficiently  and  provide 
full  instrumentation  for  accurate  evaluation 
of  complete  test  data. 


How  to  keep 
informed  on 


TENNEYZPHERE  ALTITUDE  CHAMBERS 

Designed  to  withstand  atmospheric  pressure 
and  to  simulate  global  conditions  of  pres¬ 
sures,  temperatures  and  humidities.  Altitudes 
from  sea  level  to  approx.  80,000  ft.  Tempera¬ 
ture  range  from  plus  200*F  to  minus  100*F. 
Also  simulates  desired  (20%  to  95%)  rela¬ 
tive  humidity. 


your  business 


At  Yoxnt  FiNCOi  tips,  issue  after  is¬ 
sue,  is  one  of  your  richest  veins  of 
job  information— advertising.  You 
might  call  it  the  “with  what’*  type 
—which  dovetails  the  “how”  of  the 
editorial  pages.  Easy  to  read,  talk¬ 
ing  your  language,  geared  speci¬ 
fically  to  the  betterment  of  your 
business,  this  is  the  kind  of  prac¬ 
tical  data  which  may  well  help 
you  do  a  job  quicker,  better— save 
your  company  money. 

Each  advertiser  is  obviously  do¬ 
ing  his  level  best  to  give  you 
helpful  information.  By  showing, 
through  the  advertising  pages, 
how  his  product  or  service  can 
benefit  you  and  your  company,  he 
is  taking  his  most  efficient  way 
toward  a  sale. 

Add  up  all  the  advertisers  and 
you’ve  got  a  gold  mine  of  current, 
on-the-job  information.  Yours  for 
the  rea^ng  are  a  wealth  of  data 
and  facts  on  the  very  latest  in 
products,  services,  toola  . . .  prod¬ 
uct  developments,  materials,  proc¬ 
esses,  methods. 

You,  too,  have  a  big  stake  in  the 
advertising  pages.  Read  them  reg¬ 
ularly,  carefully  to  keep  job-in¬ 
formed  on  the  “with  what”  part 
of  your  business. 


TENNEY  SERVO  UNIT 

Portable  air  conditioning  unit  which  may 
easily  be  attached  to  various  types  of  labora¬ 
tory  enclosures— impaa  machines;  tension 
machines;  torsion  testers;  cold  boxes  and 
similar  equipment.  Through  its  use,  articles 
undergoing  testing,  agin|  or  weathering  can 
be  subjected  to  wide  variations  of  humidity, 
heat  and  cold.  Photo  shows  servo  attached  to 
companion  chamber. 


Designed  for  positive  control  of  temperature, 
humidity  and  air  circulation.  Permits  the  accu¬ 
rate  checking  of  physical  quality,  fragility,  ten¬ 
sion  and  other  factors.  Also  built  to  incorporate 
extreme  low  temperatures,  to  — 100*F. 


TENNEY  SUB-ARCTIC 
INDUSTRIAL  CABINETS 

Designed  for  low-temperature  testing  of  metals, 
radios,  instrumenu,  plastics,  liquids,  chemicals 
and  pharmaceuticals.  Temperature  ranges  of 
-40*F,  -60*F.  -95*F  and  -150*F  are  standard 
for  each  size. 


For  furHier  iafomiatien  on  Hiete  aad  other 
Tenney  test  equipment,  write  to  Tenney 
Engineeriny,  Inc.,  Dept.  A,  26  Avenue  B, 
Newark  5,  New  Jersey. 


McGRAW-HlLL 

PUBLICATIONS 


riWiTifil 


Subminiature  Filters 

Astron  Corp.,  255  Grant  Ave.,  E. 
Newark,  N.  J.,  is  currently  eflfecting 
reductions  of  from  40  to  50  percent 
in  the  size  of  r-f  interference  filters 
through  the  use  of  metallized  paper 
capacitor  elements  and  inductances 
made  with  special  windings  on  high 
permeability  core  materials.  Stand¬ 
ard  or  specially  designed  r-f  inter¬ 
ference  filters  are  available  in  single 
or  multiple-filter  sections  for  sup¬ 
pressing  conducted  and  radiated 
noise  on  one  or  more  power  lines 
and  for  noise  attenuation  from  14 
kc  to  1,000  me.  The  units  conform 
to  all  existing  government  specifi¬ 
cations. 


REPUBLIC  WATCHES 


THE  LITTLE  THINGS 
THAT  MEAN 


BICGEH 

PRODUCTION 
FOR  YOU 

/ 


~aH||gr 


Taka  ih*  mottar  of  quickly  idontifying  coili  of  Ropublic  AluminuM 
foil.  Rapvblk  coil*  or#  cloorly  morkod  with  tho  cuttomor'i  codo, 
tho  gogo  and  Iho  packaging  dalo.  Bocauto  tho  marking  it  on  tho 
odgo  of  tho  coil,  cloto  to  tho  coro,  a  partially  uiod  coil  it  at  quickly 
and  roadily  idontifiod  at  a  now  ono. 

At  an  addod  torvico,  Ropublic  it  alwoyt  glad  to  furnith  thoir 
cuttomort  with  on  inipoction  chart  covoring  ooch  ordor.  Thit  chart 
tollt  at  a  glanco  tho  dotailod  yiold  foctort  of  any  ghron  ordor.  It 
it  a  pictorial  roprotontation  of  what  can  bo  anticipatod  in  production. 

But  tho  most  significant  charoctaristic  of  Ropublic  capacitor  foil  it  Ht 
contittontly  good  quality.  Accuroto  gogo,  claan,  straight  odgot  and 
individual  boxing  moan  moro  production,  lou  down  timo,  and 
fowor  rojoett. 

Ropublic  capacitor  foil  it  ovoilablo  in  widtht  of  1/4"  and  widor, 
and  in  gogot  from  .00017"  to  .005". 


Ferrite  Recording  Heads 

Ferroxcuee  Coup,  of  America,  36 
Marshall  St.,  North  Adams,  Mass. 
Increasing  use  of  nonmetallic  ferro¬ 
magnetic  cores  for  recording  heads 
in  various  types  of  magnetic  re¬ 
corders  has  resulted  from  the  in¬ 
troduction  of  a  new  material — type 
1-90-1 — developed  especially  for 
this  purpose.  The  new  material  is 
ver>'  homogeneous  and  more  nearly 


REPUBLIC  FOIL  &  METAL  MILLS 
INCORPORATED 

DANBURY  CONNECTICUT 

209  W.  Jackson  BM.,  Chicago  4,  111. 
Bronch  Solos  Offices:  M4  Mission  St.,  Son  Fnneiteo  5,  Calif. 

1100  Morphy  Avo.,  S.  W..  Atlanta,  Ca. 
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•  Saves  ports 

•  Simplifies  assembly  ^ 

•  Minimizes  machining  operations 

•  Eliminates  alignment  problems 

•  Easily  adapted  to  space,  servicing  and 
operating  requirements 

•  Cuts  costs  I 


It  only  takes  a  single  S.S. White  flexible  shaft  to  provide  an  efficient, 
smooth  operating  control  linkage  between  any  two  parts,  regardless 
of  curves,  obstacles  or  distance.  G>mpare  this  to  the  systems  of  belts 
and  pulleys — universal  joints— or  solid  shafts  and  bearings  that  might 
otherwise  have  to  be  used — systems  that  call  for  extra  care  in  align¬ 
ment,  machining,  and  assembly  time.  The  advantages  are  obvious 
and  most  important  in  electronic  equipment  design.  With  S.S. White 
flexible  shafts  you  need  fewer  parts,  can  simplify  assembly,  and 
improv  product  porformanc*  at  far  last  cost. 


S.S  White  remote  control  flexible  shafts  come  in  a  large  seleaion  of 
sizes  and  characteristics  to  meet  almost  any  control  requirement. 
Let  S.S. White  engineers  assist  you  in  working  out  details.  There’s 
no  obligation. 


Write  for  the  Flexible  Shaft  Handbook.  This  2%-page 
handbook  has  full  details  on  flexible  shaft  selection  and  appli¬ 
cation.  Copy  sent  free  if  requested  on  your  business  letterhead. 


bndustrial  division 

DSMTAt  MfO.  CO.  Papt.  E  K)  East  40th  Sh _ 

new  YORK  16,  N.  Y. 
Western  District  Office  •  Times  Building,  Long  Beach,  California 


NEW  PRODUCTS  (continutd) 

free  from  voids  and  cracks  than 
most  commercially  available  fer¬ 
rites.  Technical  information  on  the 
new  material  is  available  in  bulle¬ 
tin  FC-6103  upon  letterhead  re¬ 
quest. 


VHF/UHF  Capacitor 

Hammarlund  Mfx;.  Co„  Inc.,  460 
W.  34th  St.,  New  York  1,  N.  Y., 
has  introduced  a  vhf-uhf  variable 
capacitor  specifically  designed  for 
use  in  tuned  circuits  that  operate 
at  frequencies  from  50  me  to  500 
me.  This  ‘VU’  capacitor  incorpo¬ 
rates  a  unique  design  that  places 
two  capacitor  sections  in  series  and 
eliminates  the  need  for  contacts  to 
the  rotor.  The  rotor  is  completely 
isolated  by  the  use  of  pyrex-glass 
ball  bearings.  As  a  result  of  this 
construction,  contact  and  bearing 
noise  is  completely  eliminated. 


Casting  Resins  and 
Potting  Compounds 

Carl  H.  Biggs  Co.,  11616  W.  Pico 
Blvd.,  Los  Angeles  24,  Calif.,  has 
announced  a  new  line  of  casting 
resins  and  potting  compounds  to 
meet  today’s  needs  of  military  and 
civilian  users.  When  used  for  cast- 
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NEW  PRODUCTS 


resin  embedments  of  circuits  and 
components,  Helix  potting  com¬ 
pounds  provide  hermetic  sealing 
protection  against  moisture,  fungus 
and  fumes,  and  offer  rugged  pro¬ 
tection  against  shock  and  vibration 
with  considerable  elimination  of 
mounting  hardware  and  consequent 
reduction  of  labor  time  and  costs 
since  bare  point-to-point  wiring 
may  be  used.  These  resins  have  a 
shrinkage  of  le.s8  than  1  percent, 
with  excellent  adherence  to  metal 
leads  and  other  elements.  Corrosive 
effects  are  nil.  Supplied  in  liquid 
form.  Helix  resins  are  poured  cold 
and  will  cure  at  room  temperature. 
They  are  100  percent  resin  solids 
compounds  that  give  an  nonporous 
casting  with  a  temperature  range 
from  —100  F  to  -1-400  F  with  very 
slight  changes  in  their  electrical 
or  physical  properties.  Moisture  ab¬ 
sorption  is  less  than  0.01  percent 
and  excellent  humidity  chamber 
tests  have  been  recorded. 


Subminiature  Pulse 
Transformers 

The  Jacobs  Instrument  Co.,  4718 
Bethesda  Ave.,  Bethesda  14,  Md., 
has  developed  a  new  line  of  potted 
pulse  transformers.  They  are  cylin¬ 
drical  in  shape,  the  cylinder  being 
A  in.  in  diameter  and  i  in.  high. 
They  weigh  1/100  oz  each  when 
potted  in  a  thermoplastic  capsule. 
A  novel  mounting  means,  compris¬ 
ing  a  pin  passing  axially  through 
the  transformer,  is  provided.  This 
pin  may  be  used  to  fasten  the 
transformer  to  a  mounting  panel. 
A  standard  transformer  with  a  1 
to  1  turns  ratio  is  offered,  and  in 
addition  transformers  with  special 
windings  can  be  supplied  on  special 
order.  These  subminiature  transj- 
formers  should  be  very  valuable  in 


for  —  #  Cutting  hard  and  britti*  matarialt  lik«  glass 
and  germanium. 

#  Controlled  removal  of  surface  coatings  on 
printed  circuits  and  deposited  carbon  resistors. 

#  Drilling  holes  in  thin  sections. 

•  Cutting  small  holes,  cavities  and  slits. 

•  Light  etching  and  finishing  operations. 


The  S.S. White  "Airbrasive”  Unit  produces  a  cutting  action 
by  means  of  a  high-velocity  stream  of  abrasive  particles  which 
are  directed  at  the  work  through  an  .018”  diameter  nozzle. 
The  cutting  action  is  cool  and  eliminates  the  vibration  and 
pressure  ordinarily  associated  with  other  cutting  methods. 
Furthermore,  the  accuracy  of  the  cut  is  not  affeaed  by  surface 
irregularities  of  the  work  or  by  wear,  as  might  be  the  case 
with  a  standard  cutting  tool.  The  Unit  is  ideal  for  laboratory 
work  and  can  be  readily  adapted  to  any  production  set-up. 

Write  for  Bulletin  5212.  It  gives  full  details  about  the 
S.S.White  Industrial  Airbrasive”  Unit,  including  specifica- 
tions,  prices  and  operating  and  performance  data. 
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TUBE  COST  DATA 
youVe  always  wantedi 


for  lacings  that  stay  put! 

Gudelace 

BRAIDED  NYLON  LACING  TAPE* 


MMt  €0mpfmhantlv»  and  occwro>a  pwrctiat- 
ln§  and  f$t~anolytlt  (ooi  In  tub*  hhtofyl 
Product  of  over  2  years*  research. 
Covers  every  tube  type  and  crystal 
manufactured  in  U.8. — from  tiniest 
crystal  to  largest  transmitting  tube 
—including . . . 

Amparas  *  Boomk  •  Chatham  •  Calran 
Dw  ManI  •  ilmoc  •  Fodaral  *  Ganoral  lloclrk 
Hytron  *  Indwttra  *  Lawl*  A  Kawfman 
Mochlott  •  Nalionoi  •  Notional  Union 
North  Amoricon  Philip*  •  Philco  •  Roythoon 
RCA  •  Sparry  •  Sylvonio  •  Taylor  •  Tuna* 
Sol  •  Unlt^  •  Wottom  Eloctrlc  •  Wottinghow*# 
Tell*  lift  price*  and  yowr  currant  cacti  tor 
ovor  4,000  toha  typed  Kept  up-to-date 
by  State  Labs*  famous  Weekly  Mar¬ 
ket  Guides  mailed  free  to  all  owners 
of  the  Tube  Buyers*  Guide.  In  loose- 
leaf  form,  alphabetically  and  nu¬ 
merically  indexed  for  quick,  easy 
reference. 

PRAISED  lY  INDUSTRY  LEADERS 

Seyj  V.  L.  Vreaburl,  ||_____||_|||||||||| 


GUDEBROD  BROS.  SILK  CO.,  INC. 

Electronics  Division,  Dept  A 
Main  Office:  12  South  12th  Street,  Philadelphia  7,  Po. 
225  Wed  34th  Street,  New  York  1,  N.Y. 


*P*tfnt  Prndini. 


PUMPS 


Six  \Nay$  a  Better  Pump: 

11.  SIMPUFIED  CONSTRUaiON 

2.  ROTARY  VANE 

3.  AUTOMATIC  LUBRICATION 

4.  HIGH  EFFICIENCY 

5.  QUICK  RECOVERY 
4.  RUGGEDLY  BUILT 


Speed  production  and  reduce  maintenance  with  these 
ready-to-operate,  high  efficiency  vacuum  pumps! 

International  rotary  vane  pump*  are  ex-  '  WMTE^^*  UTWAmH 

tremely  compact  and  operate  unusually  /  UTHATUREJ^ 

quiet.  Simplified  construction  and  auto-  j  ^  — ■ 

matic  lubrication  assure  trouble-free  op-  C 

eration,  long  life  and  low-cost  upkeep.  "ngf 

Pump  mechanisms  are  totally  oil  sub-  ^UMp  ^ 

merged,  preventing  atmosphere  to  vac-  **-l3  ^ ^ ' T l o lu 

uum leakage.  I  '"‘^Ag g  /'•Nor  i 

.  . .  . JttV/J  i 

SPECIAIIST  MANUPACTUREtS  OP  INDUSTtlAl  j-, _  J 

ClASS-WORKINC  MACHINERY  AND  HIGH  VACUUM  PUMPS  POR 

ElECTRONICS,  NUCLEONICS  AND  RESEAKH  POR  OVER  A  QUARTER  CENTURY 


STATE  LABS,  INC.  oept.  i 

37  lost  atth  St.,  New  York  16,  N.  Y. 
Send  me  your  FREE  1953  U.S.  Electronic 
Tube  Ruyers'  Guide. 


COMPANY  NAME. 


I  ADDRESS. 


|CITY _ STA 

■  nature  op  COMPANY  tUSINEI 


MUntiy  Hill  3-9R02 


Wont  MOTS  information?  Us*  post  cord  on  lest  peg*. 
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NEW  PRODUCTS 


accelerating  the  trend  toward 
smaller  size  and  increased  reliabil¬ 
ity  in  modern  electronic  equipment. 


^  ylinpedance 

^^ductance 

VCapacitance  _ 

VUesisfance  nH||pm 
dissipation 
Factor  (D] 

VStorage 

Coefficient  fQl 

diot  Impedance 
Functions 


Master  Oscillators 

Wunderlich  Radio  Co.,  2  Fifth 
Ave.,  New  York  11,  N.  Y.,  has  an¬ 
nounced  a  series  of  high  stability 
master  oscillators  for  use  in  the 
laboratory  or  as  a  frequency  source 
for  radio  transmitters  and  receiv¬ 
ers.  There  are  three  models  cov¬ 
ering  the  following  ranges:  200  to 
600  kc,  500  to  1,640  kc  and  1  to  16 
me.  A  stability  of  6  parts  per  mil¬ 
lion  is  attainable  and  a  resettability 
of  the  same  order  is  featured,  thus 
making  it  unnecessary  to  reference 
the  frequency  against  a  master 
standard.  Power  output  of  2  to 
5  w  across  a  75-ohm  load  is  pro¬ 
vided,  which  permits  full  excitation 
of  most  radio  transmitters.  The 
oscillators  are  mounted  on  standard 
width  relay  rack  panels  and  are 
supplied  with  a  cabinet  for  table 
top  mounting.  Primary  power 
source  is  115  v,  50  to  60  cycles. 


Tha  type  310A  Z-Angl«  Malar  maoiuras  impadonca  diraclly  in  polar  ceordinolas 
a>  on  impadonca  mogniluda  in  ohmt  and  phota  ongla  in  dagraai;  Z  /O 
Impadonca  Ronga:  .5  to  100,000  ohmt,  covarad  by  o  lingla  dial  and  o  lour 
position  ronga  switch. 

Accuracy:  1  % 

Fraquancy  Ronga:  30  cyclas  to  ZO  kc.  for  impodoncat  balow  SOOO  ohmt,  maotura- 
mants  con  ba  moda  up  to  40  kc.  For  fraquanciat  from  100  kc.  to  3  me.,  wrila  lor 
spaciAcoliont  lor  tha  typa  3I1A-RF  Z-Angla  AAatar. 

Phota  Angla  Ronga;  0*  to  90“  DiracI  raoding  on  ponal  matar.  Matar  it  alto 
Colibrolad  in  D  and  O, 

Photo  Angla  Accuracy:  Within  2*  of  matar  indication. 

Intarnol  Otcillotor:  60  cyclat  and  400  cyclat.  Tarminolt  oro  providad  for  on  axlarnol, 
vorioblo  fraquancy  signal  ganorotor  for  maoturamanlt  at  olhar  fraquanciat. 

In  tha  Raid,  tha  loborotory,  tha  production  totl  floor  or  tha  clots  room,  tha 
oxtromo  accuracy  and  tha  simplicity  of  oparolion  hot  provad  tha  typo  3I0A  Z-Angla 
AAatar  to  ba  o  tuporb  ond  ralioblo  intirumant. 

Writa  now  for  mora  datoilad  information. 


IN«INIfRING  REPRESENTATIVIS 

Chicago.  III.  —  uptown  S-1141  Arnprior,  Oni.,  Can.  —  Arnprior  400 

Cleveland,  Ohio  —  PRotpect  1-6I7I  Hollywood,  Cal.  —  HOIlywt^  R-630S 

Waltham,  Maaa.  —  WAItham  5-6900  Dallas,  Texas  —  Dixon  9918 
Boonlon,  N.  J.  —  Boonton  8-3097  Roseland,  New  Jersey  —  Caldwell  6-454$ 
Dayton,  Ohio  —  Michigan-8721  Wyncotc,  Pa.  —  Ogontx  8805 

Silver  Spring,  Md.  —  Sligo  7-550 


Mechanical  Filter 

Collins  Radio  Co.,  Cedar  Rapids, 
Iowa.  The  mechanical  filter  illus¬ 
trated  is  a  magnetostrictively 


533  Main  Stroaf  •  Acton,  MattochutaNt  ■  Tal.  ACtan  3-7711 
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fon  applications 
I  whore 


TOP  QUAUTY\ 
CERAMKS  ' 


are  OMonlial 


insist  on 


the  first  name  in  steatite 

Leading  electronic  manufacturers  depend 
on  the  original,  pre-war  quality  of  all 
ISOLANTniE  products  b€cmise  it  saves 
^  y  them  time-money-production  headaches. 

It  will  pa^  you  to  secure  quotations 
ivrW  from  Isolantite. 


a  few 
"ISO" 
PRODUCTS 

Iwtlilntt,  StonC-ofl 
and 

AnteniNi  Insulators, 

■tods,  Woshors, 

twM*ttt,  Coll  Forms, 

Standard  and  Spoclol 
Doslgns  of  all  typos 
of  Prossod,  Intruded 
or  Machined  Steatite 
Components. 


Is^lbiil^te 


MANUFACTURING  CORP. 

Stirling,  N.  J. 


sniff 

Check  witfc 


COMPLETE 

SHEET  METAL 
FACILITIES 

'  *  DESIGN  *  DEVELOPMENT 

*  PRODUCTION 

\ 

Typical  products  wo  engl- 
near  and  build  to  spociflca- 
tlons  includo  .  .  . 

i 

•  TRANSFORMER  CANS 
|i  •  CHASSIS 

I  #  HOUSINGS 
I  •  CAIINETS 
P  •  ELECTRONIC  ENCLOSURES 
j  •  IRACKETS 
%  •  RACKS 

I*  METAL  SPECIALTIES 

Our  work  is  of  tho  kind  you 
will  bo  proud  to  uso  ...  I 
Spoclallsts  in: 

•  METAL  CUTTING 
•  FORMING 
a  BENDING 
•  PIERCING 
•  EMBOSSING 
•  DRAWING 
•  WELDING 
Spot  ir  kn  *  Heliort 
•  PAINTING  I  BAKING 

Writ*  or  tolophono  ut  today 
.  .  .  TMP  onginoors  will  bo  glad 
fo  (upply  quotations  without 
obligation  I 


lUNrUrvMl  lUri 

3-13  West  26th  St  ,  New  York  1,  N  Y. 
Telephone  Wisconsin  7-6477 


FAST,  DEPENDABLE  SERVICE 
TO  MEH  HIGHEST  STANDARDS  ! 


Ace 

Coils 


r  /  /  /  / 

O 

s\\  v\s  < 


Everywhere! 

Yes,  throughout  the  world,  with  our  Armed  Forces  .  .  . 
From  C!o(ut  to  Coast  in  Commercial  Equipment  .  .  . 
ACE  Colls  cmd  Chokes  ore  iaithiully  periorming  their 
deugnated  functions.  We  stress  "All  Level  Quality  Con- 

fttro^^  "Advcmced  Engineering  Techniques",  cmd  "Time¬ 
ly  Deliveries". 

CE  C^oit  Electronics  Eo. 

912  MIDDLESEX  AVE  e  Mat-6-3580  •  METUCHEN,  N.  J. 


t -TALKS 


EVAMflE  OF  NON  lINfAl  FUNCTION 
AVAILAIlE  as  STANDAtD 
Typ«  ftVP7  S2  function 

^  i.«  2  •  0  I  **  «n«p'  * 


electrical 

TYRE  OIAM  resistance  ANGLE 

IVR  T  7  l-SOCOOOn  J20 

♦oi  to  1%  to!  to  5 


ROWER 

LINEARITY  Rating  mounting 


S*  v»-'»#pr*d  T»P»  RVRJ  S4  lontl'-- 

hoi»  Sfl  db  loq*’  *K»ni<  »» 

p'#'  :  P'lot  •  2*'^  <0"»tjr»  S'  -  4 

A«4  i«b<t  for  non  f^n^tiont 

.)  laPPCd  Ho  •  Not#  Rh^r-O'iC  b«l4  P'«(l»4  '  pc 
t«R*iom»t**  it«<Ai«it  »*•#!  or 
bjkc'.t*  tH«tr 

S«'  •<>  *«pp*d 

koi.  .«d  T,p,  ivjsill  lord.-i-  •  » 

si*'ii.''rrdfd'°'  '■•  ’*•’  •' 

S«r*4>^t4pp4d  Typ*  RYIN^SICM  twn<t'on 

Ho'4  4nd  E  flv*  ,  .  4., 


Std  »«iu 
200  000  fl 


I*  Std  V4'utl 

S  To  100  000  fl 

toi  to  •  1% 


bwtHinq 


Std 

to  spooon 

lo  *0  •  I 


Typt  RY|  S7  twocti 
^  •?“'  ...  I  >1 

pt«h  «mp>  twd* 


LINEAR  TYRES  ONLY 


bgtH.n^ 

Rrov  d*i  Output  proport. on«> 
pi«c«rf«nt  r«tti«r  tKufv- 4  rot^ 


RYT  Tr4ntl«IOryl0  000  n 
3'r  »  l’»  ♦  IS% 


Strok*' 

r/» 


Sp*c-«t  r4t  tt4nc*  V4'utl  ^nd*  Itrok*  :«n9tH$  from  S  •ncN«i  to  IS  «ricH4i  cnn  b*  provided  oo  *  cuttpro  b*>i 
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NEW  PRODUCTS 


driven  unit  for  intermediate  fre¬ 
quency  application  and  is  composed 
of  three  sections:  the  input  trans¬ 
ducer,  the  resonant  section  and  the 
output  transducer.  Input  and  out¬ 
put  sections  are  identical  and  func¬ 
tion  to  convert  the  electrical  signal 
to  a  mechanical  form  and  vice 
versa.  In  the  resonant  section, 
disks  composed  of  special  alloy 
metal  have  a  very  sharp  resonance 
and  excellent  frequency  stability. 
By  means  of  magnetostrictive  ac¬ 
tion,  mechanical  vibrations  are  con¬ 
verted  into  a  varying  magnetic 
held.  A  coil  intercepts  this  held  and 
supplies  the  output  voltage.  The 
entire  unit  is  housed  in  a  hermeti¬ 
cally  sealed  case  smaller  in  size 
than  a  normal  intermediate  trans¬ 
former.  The  unusual  selectivity  of 
this  hlter  and  its  miniature  size 
make  it  readily  applicable  to  both 
military  and  commercial  transmit¬ 
ter  and  receiver  designs. 


of  optimum  accuracy 
meeting  your  space  requirements 

wiPft  *VR3  lapp*cl  h«l4  and 

I  r  M  yw  cy<i»  Km,  ^  procUion  pilot  mounting 


RV1 

Sorvo  mounting 


SUP  Kings 


Technology  Instrument  Corporation  potentiometers  are  designed  for 
application  in  computing  devices,  instrumentation,  electronic  control  and 
servo  mechanisms  —  wherever  extreme  electrical  and  mechanical  precision 
is  an  essential  requirement. 

As  a  result  of  years  of  custom  manufacturing  a  complete  line  of  standard 
sizes  is  available  ranging  from  7  inches  in  diameter  to  the  sub-miniature 
in  diameter. 

Custom  design  both  mechanical  and  electrical  is  a  featured  TIC  service. 
Precision  non-linear  pots  may  be  designed  to  meet  customer’s  requirements 
from  either  empirical  data  or  implicit  functions.  Taps  and  special  winding 
angles  anywhere  up  to  360*  continuous  winding  can  be  incorporated  into 
both  linear  and  non-linear  precision  potentiometers.  Greatly  expanded  facil¬ 
ities  plus  mass  production  techniques  meet  customer  volume  needs  yet 
maintain  precision  tolerances  in  both  linear  and  non-linear  potentiometers. 


Oil-Filled  Accelerometer  Unit 

G.  M.  Giannini  &  Co.,  Inc.,  Pasa¬ 
dena  1,  Calif.,  announces  the  24133 
accelerometer  designed  to  ht  in  an 
oil-hlled  case.  It  utilizes  a  poten¬ 
tiometer  resistance  with  a  large 
output,  requiring  no  amplifying 
unit  in  most  cases.  Instrument 
ranges  may  be  obtained  up  to  30G 
while  standard  resistance  ranges 
are  2,000  or  5,000  ohms.  The  poten¬ 
tiometer  element  safely  carries  cur¬ 
rent  up  to  16  ma.  The  unit  has  good 
resolution  with  0.25  percent  mini¬ 
mum  offered  on  the  standard  in¬ 
strument.  The  24133  is  a  1.0-per¬ 
cent  instrument  in  performance.  It 
is  designed  to  operate  in  tempera¬ 
tures  between  —54  C  and  +71  C. 
Damping  is  0.6  ±  0.075  of  critical 
for  a  7.5  G  instrument  as  a  typical 
case.  It  is  designed  for  applications 


533  Mail  Str*4t,  Actea,  MattaehasaHt,  Rhoa*  Actoa  3-771 1 
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'  m  *  Precision  Resistors 
m  •  Horiz.  Output  Transformers 
m  •  I.F.  Coils  and  Transformers 
m  •  Linearity  and  Size  Ceils 

■  •  Peaking  Ceils  and  Plate  i 

■  Checks  / 

'  •  Leading  Ceils  / 

•  Bebbins 

•  Electronic  Assemblies  / 

•  Soicneid,  Universal,  Ran-  / 
dam  and  Space  Winding  / 
to  Commercial  and  Mili-  / 
tary  Specifications  / 


Tcritt* 


Molded  Melamine  Insulation 

in  occordanca  with  lotast  raviiians  of 

Mil-P>14  Specification 

▼  SUBMINIATURE 


▼  MINIATURE 


▼  FEED-THRU 


Tarminal  and  Mounting  Insart  itylat 
fbewn  arc  available  in  all  body  iizet 
(J/O",  i7/J2",  le/SZ") 

OTHER  TYPES  AVAILABLE 

For  specific  details,  write 

CARDE 

MANUFACTURING  CO. 

588  Eddy  Str««t,  Providtnc*  3f  R.  I. 
RIPRISINTATIVIS  in  Principal  CHIm 


For  SPECIFIED  PERFORMANCE 
Specify  JELLIFF  RESISTANCE  WIRE 

COMPtHE  CONTROL  OF  MMRIFACTURE . . . 
A  WIDE  RANGE  OF  EXPERIENCE . . . 
A  WIDE  RANGE  OF  AUOYS  . . . 

make  JELLIFF  the  ideal  source  of 
Resistance  Wire  to  assure  your  Product's 

Performance  According  to  Specs. 


Precision  resistors — rheostats —  < 

relays — thermocouples— ohmmeters  I 

— bridges— high-temperature  fur-  ' 

naces  can  all  benefit  from  the  - 

PLUS-PERFORMANCE  of  \ 

JELLIFF  RESISTANCE  WIRE  I' 


JELLIFF 

MANUFACTURING 
CORPORATION 
SOUTHPORT.  CONN. 


Detailed  Enquiries  Welcomed.  Address  Dept.  17. 


■  Specialists  in  the  manufacture 
m  of  Components  for  Electronic, 
I  Electrical,  Communication  and 
r  Control  Equipment. 

For  dependable  uniform  quality, 
precision  and  economy,  specify 
HILLBURN: 

^r^\L5  ond^X 
^  TRANSPORMERSX 

Fnefuding  —  \ 

a  R.  F.  Filters  \ 


HIllBURN  ELECTRONIC  PRODUCTS,  55  NASSAU  AVE.,  BROOKLYN  22,  N  Y. 
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in  computing,  telemetering  and  air¬ 
craft  missile  control. 


Baiun 

General  Radio  Co.,  275  Massachu¬ 
setts  Ave.,  Cambridge  39,  Mass. 
Accurate  measurements  of  bal¬ 
anced  impedances  in  the  frequency 
range  from  60  to  1,000  me  can  be 
made  with  the  help  of  the  type 
874-UB  balun.  The  balun,  a  tun¬ 
able  semiartificial  half-wave  line, 
acts  as  a  transformer  and  makes 
it  possible  to  connect  a  balance  im¬ 
pedance  to  an  unbalanced  coaxial 
system  such  as  is  used  on  high- 
frequency  measuring  instruments. 
The  balun  has  two  important  ad¬ 
vantages  over  a  conventional  trans¬ 
former — it  can  be  tuned  over  a 
wide  frequency  range  and  has  very 
low  losses.  The  unbalanced  end  of 
the  balun  is  a  type  874  coax  con¬ 
nector,  and  thus  it  can  be  used  di¬ 
rectly  with  any  of  the  company’s 
measuring  equipment.  New  adap¬ 
tors  are  available  to  connect  to  any 
of  the  other  commonly  used  con¬ 
nector  systems. 


MISSION:  To  eliminate  the  needless  waste  of 
manpower,  machines,  and  technical  skill  in  the 
modification  of  servo  components. 

In  applying  servo  systems  to  their  opera¬ 
tions,  many  engineers  are  restricted  by  “stock” 
components.  They  either  sacrifice  efficiency 
by  building  systems  aroimd  the  components 
available,  or  waste  manpower,  machines,  and 
skill  in  modifying  units  to  make  them  useable. 

It  is  the  mission  of  the  Transicoil  Corpora¬ 
tion  to  provide  precision  components  for  each 
particular  servo  application  . . .  ready  for  im¬ 
mediate  application  . . .  with  all  the  accuracy 
and  efficiency  for  which  they  are  designed. 

REFERENCE:  Technical  catalog  “Precision 
Components”  available  upon  request. 

~Otfrlng  th*  I.R.I.  Sli*w,  Mt  «l  lh«  Plaia  744,  745,  744. 


Literature 


Electronic  I.ievel  Control.  Fielden 
Instrument  Division,  Robertshaw- 
Fulton  Controls  Co.,  2920  North  4th 
St.,  Philadelphia  38,  Pa.  Brochure 
No.  F-101  deals  with  the  Tektor 
level  control.  This  8-page,  2-color 
publication  describes  the  product, 
outlines  applications,  stresses  its 
outstanding  features  (such  as  no 
moving  parts  or  diaphragms  to  get 
out  of  order),  and  lists  the  various 
types  of  electrodes  available.  Order¬ 
ing  information  is  included. 


Power  Tetrode.  Lewis  and  Kauf¬ 
man,  Ltd.,  50  El  Rancho  Ave.,  Los 
Gatos,  Calif.  A  new  technical  data 


Motor,  Gonorotor,  «nd 
Gwr  Troin 
Combi  natioM 


Sorvo 

Amplilior* 


Minittvrt 
Control  Motors 


Want  woro  ioformotioa?  Uso  post  card  on  loti  pogo. 
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S-2406-SB 


EucnoMc  tun  woimt  ewnieiit  fv  um,  mEmnN  tub, 
aRMBBCDIT  UMn,  tUSS  UBB  hr  TOimiON  TIMS 

Wt  aalM  TrwMfaraitn,  Spot  ood  Wiro  liitt  WoMon,  Who  Cottiop  Mocbioot  oM  SOO  otbor  itooM. 
iodhpootoMo  lo  yew  wodoctioo.  Eitlor  Caohioort  pro  cootlmMy  dovotopTofl  Nov  tooipioot.  If 
yoo  ^or  yow  own  dosipot,  lot  w  boild  mow  fw  yon.  Write  to  Cboriot  Eider  vke  hot  eerved 
The  lodettiy  over  S2  yeore. 

Mocbioet  tor  lawll  Radio  Tahet  of  all  kiadt: 

High  Temperature  Hydrogen  Electric  Furnaces 

Hydrogaa  otwotpliara  baatiao  chaaibar,  kydrogaa  dryiafl  tower,  water  cooled  aalood- 
iof  cbombor,  boot  coatrol  witb  oir  cooled  troatfonaar  with  It  pooitioa  tap  awitcb. 
AotooMtic  taaiparatoro  control  (optioaal)  etaadord  fvraocet  hoai  1”  boro  tlM*  C  to 
t"  bora  1100*  C  Molybdaoaai  wouad  baotiap  aaitt,  loadiaf  oad  aaloodiap  cboaiban 
oqoippad  witb  tofoty  door*.  Sappliad  witb  bydrogaa  flow  goaga*.  Moda  to  order  ia 
aioay  lizos. 


HIGH  TEMPERATURE  FURNACES  MADE  BY  EISLER 


EISLER  ENGINEERING  CO.,  Inc.  ^  *1; 
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VISIT  BOOTH  3-409  IRE  SHOW,  GRAND  CENTRAL  PALACE 


Wont  more  informotioe?  Um  post  cord  ea  lost  page. 


Sand  for  comptata  Catalog  No.  1 8.  fbig*, 
Socket^  Tanoinal  Ships. 


Howard 


I  lior  C 


s.  Iiir. 


eraniK 


BeKrville  Avenue  Bloomfield  New  Jersey 


Mobile  Mountings 

M— wlags  Iw  Whip  Aelraaes 

i 


To  Meet  Every  Need 
For  Civil  Defense, 
Utility  or  Amateur  Use 

Premax  presents  a  wide  variety  of  low- 
cost  yet  sturdy  Mountings  for  mobile 
and  marine  use.  There  ore  types  to 
meet  practically  every  situation,  in¬ 
cluding  0  new  spring  mount  and  spring 
adopter  which  will  take  every  shock. 
Write  for  Bulletin  and  prices. 


PREMAX  PRODUCTS] 

DIVISION  CHISHOLM-RYDER  CO.,  INC. 


S301  HIGHLAND  AVE.,  NIAGARA  FAUS,  N.Y. 


SERIES  2400. 

PLUGS  &  SOCKETS 


o  laiprovod  Sockot 
Cootoete— 4  Indivi¬ 
dual  floxing  ourfocot. 
PoiMvw  oontact  ovor 
pracficaly  Ihair  onliro 
longRi. 

aCudadumpIcitodPlwg 
and  Sockot,  Contacts 
awonlad  In  rocoasad 
pockah,  graatly  in- 
craoting  laokaga  db- 
tonoa.  INCREAS¬ 
ING  VOLTAGB 
RATWG. 

o  bilarctMngaablo 
wMi  400  Saria*. 


NEW  PRODUCTS  (cofiHRMd)  | 

sheet  on  the  Los  Gatos  brand  4D21  i 
power  tetrode  illustrates  the  tube,  j 
gives  dimensional  data,  general  : 
electrical  characteristics  and  con¬ 
stant  current  curves  for  350  screen  | 
volts.  Maximum  ratings  and  typical  | 
operation  figures  are  provided  for: 
Class-AB,  audio-frequency  power 
amplifier  and  modulator,  class-AB, 
audio-frequency  power  amplifier 
and  modulator,  class-C  r-f  power  | 
amplifier  and  oscillator  (unmodu-  I 
lated)  and  class-C  r-f  high  level 
modulator-amplifier. 

Test  Chambers.  Minneapolis- 
Honeywell  Regulator  Co.,  Wayne 
and  Windrim  Aves.,  Philadelphia 
44,  Pa.  Instrumentation  data  sheet  > 
11.0-7,  “Test  Chamber  by  Bowser,”  } 
presents  basic  instrumentation  data  i 
on  all  types  of  test  chambers  includ-  ! 
ing  those  for  relative  humidity, 
low  temperature,  altitude,  flight  I 
similitude  and  environmental  tests.  i 
Also  included  in  the  literature  are 
engineering  data  and  general  sped-  I 
fications  for  the  company’s  stand-  ! 
ard  reach-in  and  walk-in  test  j 
chambers.  j 

Infrared  Photo  Resistance.  J.  W.  | 
Bootz,  1009  Prinsengracht,  Amster-  i 
dam,  Holland,  has  available  a  leaflet  ' 
illustrating  and  describing  the 
Eletro-Cell,  a  lead-sulfide  infrared 
photo  resistance  of  great  sensiti¬ 
vity.  The  unit  discussed,  featuring 
specially  small  construction,  can  be 
used  for  infrared  measuring  and 
directional  apparatus  as  well  as  for 
many  other  scientific  and  technical 
purposes. 

Teflon  Products.  Raybestos-Man- 
hattan,  Inc.,  Manheim,  Pa.,  has 
issued  a  new,  attractive  8-page 
bulletin  featuring  the  companjr’s 
Teflon  products.  Included  in  the 
line  described  are  gaskets,  rings  in 
irregular  shapes,  sheets,  tubes,  i 
rods,  tape,  braided  and  plastic  pack¬ 
ings,  packings  for  stuffing  boxes 
and  valve  stems,  and  Vee-Flex  pack¬ 
ing  rings.  The  products  covered  are 
ideal  for  u.se  against  acids,  solvents 
and  alkalies,  because  no  known  in¬ 
dustrial  acids  or  caustic  will  attack 
Teflon. 

Portable  Power  Megaphone. 
Austin-Lee  Inc.,  1624  Eye  St.,  N.W., 
Washington  6,  D.  C.,  has  avail-  \ 


they 


can’t 


shake 
loose . . . 


if  the  clamp  is  made  by 


There  is  a  Birtcher  Clamp... or  one  can  be  designed 
, . .  for  every  tube  you  use  or  intend  to  use. 

Regardless  of  the  type  tube  or  plug-in  component  your 
operation  requires . . .  and  regardless  of  the  vibration 
and  impact  to  which  it  will  be  subjected... a 
Birtcher  Tube  Clamp  will  hold  it  securely  and 
rigidly  in  place. 


Catalog  and  samples  sent  by  return  nuil. 


The  BIRTCHER  CORPORATION 

4371  ValUy  Blvd.  los  Angeles  37, 


Please  send  caulog  and  samples  by  retstm  mail. 

Company. _ _  E-3-3 

Attention  of: - 

Address - — - - — — 

Gty_ _ _ State  . . . 
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from 


METAL  FABRICATION 


To  Your  Specifications 

AMoii't  •xctlUal  wigiiiMfiiif  focil- 
itiM  Olid  axport  pr^oction  Mp*r> 
vMoa  art  at  your  Mrvka. 

Wt  Nova  a  lorga  stack  of  ditt  at 
hand  oad  coaiplata  ap-ta^ta 
tocilitias  far  aiatal  fabricatiaa 
fraoi  aay  typa  aiatal  with  aay  typa 
fiaith. 

IstiaMtas  par  year  bluapriats  chaar- 
tally  •hraa 


•  PANELS 

•  CHASSIS 

•  ENCLOSURES 

•  INSTRUMENT  PANELS 

•  HIGH  VOLTAGE  CAGES 

•  SPARE  PARTS  BOXES 

•  MULTI-RACK  CABINETS 

•  RECEIVER  and  TRANSMITTER 
HOUSING 

•  FOLDAWAY  and  HINGED  CHASSIS 

•  CHASSIS  of  ALL  TYPES 

•  METAL  ASSEMBLIES 

•  BRACKETS  and  SMALL  STAMPINGS 

•  TRANSFORMER  LAMINATIONS 

yoors  of  experionco  in  metai  fabrication 


PRECISION  MFO.CORP. 


540  CASANOVA  STREET  NEW  YORK  59,  N.  Y. 
LUdlow  9-6330 


SeWeber  utanonKS 

122  Horriekt  RmA  Mtoaota.  Nmr  Yorii 
Talapli— t:  OArdN  Clfy  7<M21 


Accelerometers 

to 

Yokes 

you'll  find  the 
correct  answer  to 
who  makes 
everything  in  the 
entire  field 
of  electronics 
including . . .  components 
equipment 
and 
materials 

in  the  . . . 

electronics 

BUYERS’ 
GUIDE 

tie  (trffk  (rt. 

the  electronics 

BUYERS’  GUIDE 

“Th*  Book  that  has  all  tho  answors” 

• 

A  McGRAW-HIU  PUBLICATION 

330  West  42nd  Street 
NEW  YORK  36,  N.  Y. 
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able  a  4-page  bulletin  describing  the 
Little  Bull  portable,  self-contained 
power  megaphone  that  operates  on 
a  magnetic  amplifier  without  any 
electronic  amplifier  or  vacuum 
tubes.  The  unit  discussed  features 
instant  trigger  action,  has  a  range 
that  is  effective  up  to  i  mile,  and 
weighs  lb  complete.  Some  of 
the  many  possible  uses  of  the  mega¬ 
phone  are  listed. 


Simplifies  Your 
Instrumentation 


with  this  ' 
Expandable 
Consolette 
Recorder 


Electronic  Track  Scales.  Cox  and 
Stevens  Aircraft  Corp.,  P.O.  Box 
30,  Mineola,  N.  Y.  Electronic  track 
scales  for  motion  and  stationary 
weighing  of  freight  cars  are 
described  and  illustrated  in  this 
new  catalog.  Data  are  given  on 
accuracies,  installation,  operation 
and  maintenance. 


Start  with  a  " 
2  Channel  System 


Bobbin  Winder  &  Dereeling  Ten¬ 
sion.  Geo.  Stevens  Mfg.  Co.,  Inc., 
Chicago,  Ill.  A  new  catalog  sheet 
illustrates  and  describes  the  model 
119-A  bobbin  winder  and  model 
T-102  dereeling  tension  for  ex¬ 
tremely  fine  wire.  Among  the  fea¬ 
tures  of  model  119-A  described  are 
types  of  windings,  coil  sizes,  wire 
sizes-tension  equipment,  economy 
box-type  cam,  gears,  winding 
speeds,  setup  time,  motor  equipment, 
automatic  stop,  automatic  counter, 
mounting  and  other  features.  Model 
T-102  tension’s  descriptive  features 
include  wire  sizes  handled,  size  of 
spools,  description  of  operation  and 
other  features. 


Add  units,  os  you  need  them,  to  moke  o  4,  6  or  8  Chonnel  System. 


The  Consolette  gives  you  rock  mounted  dimensions  with 
option  of  Direct  Coupled,  Condenser  Coupled  or  Carrier  Ampli¬ 
fiers;  a  wide  variety  of  chart  speeds  and  galvanometer  types; 
full  writing  desk  for  review  of  intelligence;  and  an  efficient, 
modern  and  beautifully  designed  instrument. 


Mass  Spectrometer.  Consolidated 
Engineering  Corp.,  300  North 
Sierra  Madre  Villa,  Pasadena  15, 
Calif.  Bulletin  CEC-1800  B  dis¬ 
cusses  mass  spectrometry  and  its 
uses  for  control  analyses,  complex 
mixture  analyses,  exploratory  an¬ 
alyses,  purity  determinations  and 
research  investigations.  It  describes 
and  illustrates  the  model  21-103A 
analytical  mass  spectrometer,  an  in¬ 
tegrated  assembly  of  precision 
units.  Performance  characteristics, 
specifications  and  information  on 
accessories  are  included. 


THE  EDIN  COMPANY 

207  Main  St.,  Worcester  8,  Most.,  Dept.  B 

Gentlemen: 

Send  complete  Information  on  □  the 
new  Edin  Consolette  □  Recording  Instru¬ 
ments  □  Companion  Amplifiers. 


Miniature  Metal-Cased  Capacitors. 
Aerovox  Corp.,  New  Bedford,  Mass., 
has  published  a  bulletin  announc¬ 
ing  a  wide  choice  of  foil-paper 
capacitors  housed  in  compact 
tubular  metal  cases  with  vitreous- 


Position. 


Wont  mort  iiiforaMtioiir  Um  po«t  card  aa  last  page. 
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Products  of 


jWt  wckomc  yiwr  fn^irM  on  any  phaac 
of  doaifn,  ^olopment  or  prodoction. 


•  •  •  for  every  spot 
where  dependable 
accurate  indication 
is  a  must. 


EASY  TO  READ^\^ 


CATALOG  or  INFORMATION  on  REQUEST 


BEEDE 


ELECTRICAL  INSTRUMENT  CO.,  INC. 
PENACOOK,  N.  H. 


HUH' 

WIRf^/CORD 


f\uilH'/ 

/< 

a*ui 

CABLE 


The  Kunzel  Lab¬ 
oratory  insures 
that  every  Inch  of 
Kunzel  wire,  cord 
and  cable  is  thor¬ 
oughly  tested  before  shipping. 
Your  wiring  needs  in  hook-up, 
lead-in,  shielded  wire  and  cords, 
speaker  cords  and  all  types  of  in¬ 
sulated  wire  products.  In  almost 
endless  variety  of  colors,  sizes  and 
specillcattons,  are  available  from 
this  centrally  lo<‘ated  plant. 

^  w*/rf  foi» 

a  SAMPLtS 


—  FOUNDED  BY  -  WALTER  E.  BEEDE  -  1880  —  1947  - 


l>l|s|^pi  CORD  &  WIRE  CO 

KUNZEL  ~  ^ 


CHicogo  4l.  Illinoii 


l^acision  drilling  mode  eosyl 

Phillips  &  Hiss  204-c 


0"  Threat 
O-Vt"  Cavity 
1"  CKiill  Troval 


E3-LW  TERMINAL 
'X-Sstiw  Inmiaak  ora  op- 
pUcabie  ea  MIL  require- 
BMnt.  cmd  «rtU  a’Shaniiii 
Ibwaiol  4iodk  vibratiOBB. 
awcbonical  Otaiaa  and  es- 
wav.  pwur..  wiib  no 
jupoimaat  of  the  Mol  or 
otbor  hiBctloBal  cbaraetor- 
tadoa  E4LW  tscadnak  an 
BOW  bobiq  assd  at  1000  pd 
Oolie  oil  proasare  and  nadM- 
qo  SOOO  pM  tesla'* 


•/.“  SHAFT 

WATERSEAL  BUSHING 
"Bolanr  Water— q1  PoboI 
Aiaombltes.  wiib  GRATBIL 
Poddaq  Gkmda  boro  OB  OS* 
coUsnt  MTsa  year  easlOBior 
btelocT  oa  qo.  lilted  ptoosur- 
tesd  componoate.  Tboy  ore 
ovoilabte  lor  Vt"  ibolte  and 
lor  potoatlomotor.  and 
nrilcb  buoblaqs.'* 


Sensitiv«"Feel” 
Sensitive  Speed  Controit 

Foot-operated,  leaves  both  hands  free 

High  Precision:  Selected 
Chuck  and  Bearings.  Spindle  true 
within  .0002".  Table  square  .0005"  in 
5"  circle.  Permanent  accuracy,  cast¬ 
ings  annealed  and  ground. 


WRITE  I  Bulloiin  E2 
Phillip.  &  His.  Co.,  Inc. 
1155  N.  McCoddon  Place 
Hollywood  31,  Colilornlo 
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ceramic  terminal  end  seals  to  meet  I 
high-temperature  and  miniaturized 
space  requirements  of  present-day 
electronic  equipment.  Depending  on  | 
the  impregnant  used,  the  capacitors  i 
described  operate  in  temperature  j 
ranges  from  —40  to  -f86  C,  and  i 
from  —55  to  -1-125  C.  The  bulletin 
contains  standard  listings,  specifi¬ 
cations,  drawings,  how-to-order  and 
other  pertinent  data.  It  includes 
several  variations  from  the  plain 
grounded-to-case  design,  such  as  an  I 
insulated-from-case  unit,  the  plastic  | 
insulating  sleeve,  the  threaded  j 
terminal  and  the  tangential  mount-  j 
ing  bracket.  I 

i 

i 

Motors  and  Timers.  Amglo  Corp.,  | 
2037  W.  Division  St.,  Chicago  22,  i 
Ill.,  has'available  a  mailing  piece  on 
its  reed-controlled  d-c  motors  and  , 
timers  that  feature  self-starting,  ' 
constant  speed  and  light  weight.  ; 
Included  are  technical  specifications  j 
and  two  pages  of  performance  j 
curves.  I 

i 

Certified  Alloys.  Cannon-Muske- 
gon  Corp.,  2875  Lincoln  St., 
Muskegon,  Mich.  A  brochure 
describing  a  new  service  whereby 
precision  casting  foundries  can 
quickly  and  for  the  first  time  obtain  j 
stainless,  super  stainless  and  alloyed 
tool  steels  specifically  developed  for  i 
remelting  purposes  is  now  available.  I 
The  publication  illustrates  a  new 
model  plant,  designed  and  built 
specifically  for  producing  master 
heats  of  alloys  in  shot  and  ingot 
form.  Shown  are  laboratories,  melt¬ 
ing  equipment  of  latest  design  and  ' 
other  equipment  to  produce  and  i 
guarantee  quality  alloys. 

Nut  Clip  Fastener.  Prestole  Corp.,  | 
Toledo,  Ohio.  Catalog  sheet  751-A  | 
contains  complete  engineering  and  I 
application  data  on  the  company’s  | 
new  heavy  duty  nut  clip  fastener  I 
that  features  (1)  assembly  ease  of 
a  nut  clip  unit;  (2)  security  and 
holding  power  of  a  multiple  thread 
fastener ;  a  spring  steel  lead  tongue 
that  provides  (3)  ease  in  clipping  ! 
fastener  onto  panel  edge  and  acts  as  , 
(4)  a  lock  washer  when  assembly  j 
is  in  a  fixed  position.  | 

Cold  Drawn  Steel  Tubing.  Pacific  j 
Tube  Co.,  5710  Smithway  St.,  Los  I 
Angeles  22,  Calif.  Steel  tubing  and  | 


_THE  HIGH-PRECISION 
LINEAR  POTENTIOMETER 


BORG  MICROPOT  TEN-TURN  POTENTIOM- 
ETER:  Built  to  fit  the  specifications  of  control 
system  engineers  and  designers  .  .  .  con¬ 
structed  with  Micro  accuracy  for  precise 
voltage  adjustments  . . .  featuring  an  assem¬ 
bly  scientifically  designed,  machined,  assem¬ 
bled  and  automatically  machine  tested  for 
linearity  of  +0.1*/*  and  0.05  V*,  zero- 
based.  MICROPOTS  ARE  AVAILABLE  IN 
1.15  to  3  OHM  and  30  to  250,000  OHM- 
RANGES  FOR  lAAMEDIATE  SHIPMENT. 

BORG  MICRODIAL:  Two  concentrically 
mounted  dials:  one  for  counting  increments 
of  each  turn  and  the  other  for  counting  turns 
.  .  .  delivered  completely  assembled  with 
dials  synchronized.  Outstanding  features 
include  smooth,  uniform  action  ...  no  back¬ 
lash  between  incremental  dial  and  poten¬ 
tiometer  contact  .  .  .  less  wear,  only  one 
moving  part  aside  from  the  two  dials  .  .  . 
contact  position  indicated  to  an  indexed 
accuracy  of  1  part  in  1,000. 

SEE  US  AT  BOOTH  2-517  AT 
THE  I.R.E.  SHOW,  NEW  YORK 


74*-A 

..  r-->ds)Ofi  t*n-turii  indi¬ 
cating  dial  otMinbly.  Hat 
»CT«w  locking  d«vic«  on 
ognroting  knob. 


•o«a 

MICKODtAL 

746-1 


Somo  ot  746-A  but  hai 
knurUd  locking  icrow 
mounlod  •xtornolly  to 
oporotlng  knob. 


'  BORG  EQUIPMENT  DIVISION 

THE  GEORGE  W.  BORG  CORPORATION 

Janesville  •  Wisconsin 


-'L 
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NATIONAL  TEL-TRONICS  CORPORATION 


will  b*  at  your  Radio 
Engineoring  Show.  Ro 
suro  to  soo  thorn. 


Flux  Linkages  & 
Electromagnetic 
Induction 


No.  480  ‘‘UMel-PIo*”  (JAN  type  ^ 

PJ-068)  features  a  unique  assembly  of 
metal  parts,  assembled  into  the  mold  as  inserts; 
providing  a  finished  plug  with  complete  continuity  of 
thermoplastic  insulation.  Design  and  material  strictly 
accordance  with  specification  JAN*P'642. 


iy  L  V.  Btwlty,  An  oatKsndint  contribution  to 
biuic  electricil  knowledge,  this  book  presents  the 
reasons  tor  the  difficulties  commonly  encountered 
in  problems  involvins  induced  voltaaes  and 
simple,  straightforward  methods  of  analyzing  and 
solving  these  problems.  13. JO 


See  This  NEW  Switchcraft  "Littel-Plug 
and  Many  Other  New  Products 
at  Booth  No.  3-114, 

IRE  Show -March  23-26 

Write  for  catalog 


Direct  Current 
Machines  for 
Control  Systems 


tf  A.  Tuslin.  Explains  in  practical  engineering 
terms  the  basic  principles  common  to  the  various 
types  of  electronic  control  mechanisms,  the  com¬ 
parative  characteristics  of  the  major  types  being 
manufanured  today,  and  the  salient  features  to 
consider  in  the  seleaion  and  use  of  these  mech¬ 
anisms  for  a  particular  purpose.  $10.00 


Canadian  fiaprasanfatfva;  Atlos  Rodio  Corp. 
Ltd.,  S60  King  St.,  W,  Toronto  2B,  Canada. 
Phono:  Wavarly  4761. 

*  The  aama  “Switchcraft"  is  a  rcaistcrcil  trade  mark 
and  Is  the  araaerty  af  Switchcraft.  Inc. 


1336  N.  Hoisted  St.  Chicago  22,  III. 


ky  Mstthtu'  MandJ.  Here  for  the  first  time  is  a 
clear,  simple  explanation  of  the  major  typn  of 
modern  hearing  aids  in  terms  of  their  efficiency 
for  the  user  and  their  service  problems.  Written 
both  at  a  guide  to  the  hard-of-hearing  in  the 
selection  and  use  of  a  hearing  aid  and  at  a  basic 
manual  for  the  serviceman,  this  book  will  be  a 
valuable  tales  aid  to  manufacturers  and  dealers  at 
well  as  an  excellent  training  text  for  their  wrvice 
personnel.  $3.30 


QualHathrt  Analysis  and  Analytical 
Chtmical  Soporations 

h  P.  W.  Wrst,  M.  M.  Vick,  and 
A,  L  LaRostn  (Febr.  24th) 

The  principles  and  lahotatory  techniques,  includ¬ 
ing  new,  non-sulfide  procedures. 

Physical  Chomistry  3rd  Ed. 

ky  P.  H.  MatDotifslI 

New,  up-to-date  edition  of  a  leading  text,  noted 
for  its  thorough,  rigorous  treatment  of  the  tub- 
ie«.  $6.00 

Analytic  Mtchanics 

ky  V.  M.  Pmru  6  S-  D.  Chtmkirt 
New  3rd  edition  of  the  authors’  well  known 
"Mechanics  of  Engineering."  $6.00 

Calculus 

h  J.  F.  Randolph  $3.00 

Eltmtntary  DifftrMitial  Equations 

ky  E.  D.  RmnviU*  $3.00 

Laboratory  Manuol  of  Matorials  Testing 

ky  R.  T.  Uddic^rtt  6  P.  O.  Poiis 
Full,  up-co>^ce  ioformAtion  oo  equipment  and 
techniques.  14.00 


STRIRI  .  TEIMINAI,  CONTACT,  RlNOING 
POST  •  SOCKETS  *  MINlATUtf  MOIOCD, 
WAff*.  NOVAl  WAPEI  •  lUOS-MOUNT- 
INC,  SOlDCtING  •  CONNECTORS - 
PHONO,  anode.  TIP  JACKS  •  RiUOS  - 
INTEIIOCK.  SANANA  S  jacks.  PHONC 
TIP  S  TEST  PtODS  •  SOARDS  >  TIP  JACK 
tlNOINC  POST  •  STAMRINOSr  ETC. 


Manufacturers  of  Electronic  components  of  the  higheit  quolity 
.  .  .  now  serving  some  of  the  leading  manufacturers  in  the 
country.  For  more  complete  information,  send  for  our  catalog. 


font  naw  boMt  will  oI 
Branfono's  book  (501  -2)  of 
tha  Its  show,  look  tham  ovar 
tharog  or  wrlta  us  for  fvrthar 
information. 

60  PIPTH  AVENUE.  NEW  YORK  11,  N.Y. 
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cold  finished  rods  and  bars  are 
described  in  bulletin  No.  10.  The 
six-page  folder  gives  standard 
manufacturing  tolerances  on  out¬ 
side  diameter,  inside  diameter,  wall 
thickness  and  commercial  lengths 
for  various  sizes  of  tubing;  also, 
size  ranges  for  standard  production 
of  cold  drawn  carbon  steel  and  alloy 
steel  tubing,  electric  resistance 
welded  steel  tubing,  stainless 
welded  and  drawn  tubing,  cold 
finished  bars  and  precision  shaft¬ 
ing.  A  table  lists  average  physical 
properties  of  various  tubing 
analyses  regularly  produced.  In¬ 
cluded  in  the  folder  are  illustrations 
of  plant  facilities,  useful  informa¬ 
tion  for  users  of  tubing  and  infor¬ 
mation  on  mill  practices. 


Insulation  Handbook.  Mycalex 
Corp.  of  America,  Clifton  Blvd., 
Clifton,  N.  J.  A  24-page  engineers' 
handbook  and  catalog  contains  im¬ 
portant  data  on  the  ideal  insula¬ 
tion  for  all  frequencies.  Included 
are  the  product’s  outstanding 
properties,  a  listing  of  the  com¬ 
pany’s  new  developments,  a  table 
showing  a  comparison  of  glass- 
bonded  mica  with  other  insulating 
materials,  and  an  illustrated  de¬ 
scription  of  different  grades  of 
Mycalex.  The  catalog  also  contains 
information  on  a  line  of  switches, 
commutator  plates  and  tube  sockets. 


THE  SP-600-JX 
Communications  Receiver 
USES  ROTARY  TURRET  FOR 
MAXIMUM  SENSITIVITY! 


A  rotEuy  turret,  uniquely  incorporated  into  the  “Super-Pro  fiOO-JX,” 
makes  possible  the  placement  of  the  coil  assemblies  of  the  two  RF 
Amplifier  stages,  Mixer  stage  and  First  Heterodyne  Oscillator  stage 
directly  adjacent  to  their  respective  sections  of  the  four-gang  tuning 
capacitor  and  the  individual  tubes. 

Coil  assemblies  su'e  moimted  on  the  turret.  Turning  the  band  selector 
switch  to  any  one  of  the  six  frequency  bands  places  the  required  coils 
immediately  in  their  correct  positions.  This  arrangement  increases 
receiver  stability,  provides  uniform  mEucimum  performance  from  band 
to  band,  and  simplifies  servicing. 

Every  part  of  the  “SP-600-JX”  is  designed  to  the  highest  standards  of 
receiver  design.  The  rotary  turret  is  one  example  of  the  fine  engineering 
in  this  magnificent  20-tube  receiver. 


High-Vacuum  Apparatus.  Central 
Scientific  Co.,  1700  Irving  Park 
Road,  Chicago  13,  Ill.  An  interest¬ 
ing  and  informative  56-page  booklet 
on  high-vacuum  apparatus,  recently 
revised  to  include  new  type  vacuum 
connectors  and  couplings,  has  just 
been  publi.shed.  It  contains  detailed 
information  on  planning  the  high- 
vacuum  system  together  with  many 
valuable  tables  and  charts.  Also 
included  in  bulletin  lOE  is  a  com¬ 
plete  description  of  the  various 
types  of  high-vacuum  apparatus 
and  accessories. 


Th«  "SF'^OO-JX",  III*  Mily  prof*tti*n«l 
c*iiiiNwni«*ti*M  r*<*iv*r  ■voikibi*  that 
l»r*vM*«  wp  I*  (ix  crystal  caalrai*4  fr*- 
ciawKi**,  Ha*  a  rant*  *f  540  k*.  la  54  me. 

It  i*  naw  baiat  aMcl  by  lb*  U.  5.  Army, 

Navy,  aarf  Air  Fare*,  athar  t*«*niai*atal 
otanci**,  airbaac,  lb*  pr***,  marilima, 
nad  cammarcial  tarvica*.  far  balb  ciatl* 
cbaaaal  and  divartily  racaplian.  Writ*  la- 
day  far  farlbar  dalail*. 

Visit  oar  bootb  4-214  at  Hia  I.R.E.  Sbow 


Power  Measurement  Transducers. 
Minneapolis-Honeywell  Regulator 
Co.,  Wayne  and  Windrim  Aves., 
Philadelphia  44,  Pa.  Bulletin  15-16 
contains  technical  data  on  the  ap¬ 
plication  of  power  measurement 
transducers  to  process  control.  Ap¬ 
plication  data  on  all  subjects  such 
as  salt  operation,  pulverizing,  clay 
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DX  RADIO  PRODUCTS  CO 


GiNtKAl  OffICtS  2300  W  ARMIJACf  AVf  .  CHICAGO  47,  ILL 


For  Low-Cost  Servicing 
of  Mobile  Radio  Systems 


Lampkin  equipment  gives  you 
the  lowest  cost  per  channel, 
whether  you  supervise  a  large 
multiple  •  frequency  system,  or 
whether  you  service  numerous 
smaller  installation!  Lampkin 
equipment  measures  center  fre¬ 
quency  and  modulation  devia¬ 
tion,  to  FCC  specifications! 


I  Here  at  Cofo-Coif... 

...  the  Impregnating  Department  applies  the  final  protective 
coating  to  precision-mode  Goto  Coils.  Each  coil  is  pre-heoted, 
nattd  wiVlh  vornTfh  immersed  in  varnish  and  drained  .  .  .  sometimes  3  or  4 
cooting  times.  The  varnish  finish,  boked  in  these  modern  ovens,  not 

only  provides  a  hard,  durable  outer  surfoce  but  completely  fills  all  voids  within  the 
coil,  resulting  in  a  solid,  pocket-free  mass.  Such  modern  production  facilities,  plus 
35  years  of  expbrience,  combine  to  moke  Goto  Coils  the  first  choice  for  engineered 
coils.  Coto-Coil  Company,  65  Pavilion  Avenue,  Providence  5,  R.  I. 


The  Type  205  FM  Modulation  Meter 
For  Multiple  Mobile  Frequencies. 


Goto  *4^*  Coils 


Tk«  Type  205  FM  Modulotien  Meter  meas¬ 
ures  peak  frequency  twing  due  to  voice 
modulation  of  FM  transmitters,  as  required 
by  the  FCC.  Indicates  0-25  KC.  deviation. 
Instantly  tunable  to  any  frequency  from 
25  MC.  to  200  MC.  Simple  to  use.  Direct 
reading.  No  charts.  No  tables.  $240.00. 


For  Any  Number  of  Frequencies, 
AM  or  FM.  The  Type  105-B 
Micrometer  Frequency  Meter 


It’s  Engineered  for 
TOP  PERFORMANCE 
•  o.  in  Production  MOWl 


The  Type  105-1  Micrometer  Frequency 
Meter  measures  center  frequency  devia¬ 
tion  on  any  number  of  transmitters,  AM 
or  FM.  from  0.1  MC.  to  175  MC.  The  accu¬ 
racy,  determined  by  over  500  field  tests, 
is  conservatively  guaranteed  better  than 
0.0025%,  surpassing  FCC  requirements. 
Readily  cheeked  against  WWV.  $22.00 


This  new  DX  90*  Deflection  Yoke  has 
everything  a  television  receiver  manufac¬ 
turer  wants  ...  a  sharp  full-screen  focus, 
a  minimum  of  pincushioning,  the  ultimate 
in  compactness  and  a  price  that’s  down¬ 
right  attractive.  Because  this  yoke  has  been 
brilliantly  designed  for  mass  production  on 
DX’s  specialized  equipment,  it  warrants 
immediate  consideration  in  your  27*  re¬ 
ceiver  plans.  Write  us  today. 


Roturn  coupon  TODAY  for  compfoto  IHoraturo. 


Instruments  Div.,  Bradenton,  Florida 


TOROID  COILS 
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mixing,  sodium  production  and  | 
measurement  and  control  of  a-c  ^ 
power  plus  the  measurement  and 
control  of  d-c  power  are  covered. 
Engineering  descriptions  of  appli-  | 
cations  of  thermal  converters, 
solenoid-plunger  ammeter,  torque- 
meter,  vacuum  thermocouple,  recti¬ 
fying  current  system,  precision 
shunt,  saturable  reactor  and  mag¬ 
netic  amplifier  are  given.  Also  in¬ 
cluded  in  the  12-page  booklet  are  , 
diagrams,  tables  of  characteristics  ! 
and  mathematical  formulas.  ! 

I 

Radio  Equipment.  Marconi’s  Wire¬ 
less  Telegraph  Co.  Ltd.,  Chelmsford, 
Essex,  England.  The  195.3  catalog  of  ; 
radio  equipment  is  a  432-page  hard-  : 
covered  book  giving  an  overall  , 
picture  of  the  extensive  range  of  ! 
the  company’s  products.  It  is  di-  ' 
vided  into  seven  sections:  aero¬ 
nautical,  broadcasting,  communica¬ 
tions,  maritime  navigational  aids, 
crystals  and  electronic  tubes,  and 
miscellaneous.  The  last-named  sec¬ 
tion  covers  antenna  equipment, 
sound  reproduction  equipment  and 
test  and  measuring  instruments. 
By  the  aid  of  a  comprehensive  index 
at  the  end,  the  reader  may  im¬ 
mediately  turn  to  the  pages  cover¬ 
ing  those  items  in  which  he  is  par¬ 
ticularly  interested.  Also,  each  of 
the  .seven  sections  mentioned  has  its 
own  contents  page  that  indicates 
the  broad  classification  of  equip¬ 
ments  within  that  .section. 

Information  on  Magnets.  Eriez 
Mfg.  Co.,  1946  Grove  Drive,  Erie, 
Pa.  A  new  chart,  “What  Makes  A 
Magnet?’’,  describes  the  natural 
forces  causing  magnetism  and  how 
they  are  harnessed  to  create  a  use¬ 
ful  tool  for  industry  and  the  home. 
The  chart,  made  up  of  diagrams  and 
drawings  with  explanatory  cap¬ 
tions,  describes  the  potential  mag¬ 
netic  forces  found  in  a  ferro¬ 
magnetic  atom.  How  these  natural 
forces  are  organized  by  the  applica¬ 
tion  of  an  external  magnetic  field 
is  also  shown. 

Test  Chambers.  International  Ra¬ 
diant  Corp.,  40  Matinecock  Ave., 
Port  Washington,  N.  Y.,  has  issued 
a  4-page  bulletin  giving  an  illus¬ 
trated  technical  description  of  the 
following  testing  equipment:  A 


little  terminal .  .  . 

BIG  performance 


No  extrusion  needed  for  mounting  this  terminal! 


NOW,  an  entirely  AeuA  miniature  hermetic 
terminal  —  Lundey  series  199,  which  offers; 
the  superior  properties  of  TEFLON  and  silicone 
rubber ;  effective  spring  loading. 


This  terminal  is  assembled  with  simple  tooling 
in  a  drilled  or  punched  hole.  As  an  extra  service, 
Lundey  Associates  will  supply  the  terminals 
installed  in  your  covers,  if  desired. 

These  important  features  will  help  solve  YOUR 
terminal  problems  — 

•  Teflon  external  member 

•  silicone  or  neoprene  core 

•  minimum  mounting  — 15/64'  on  centers 

•  voltage  rating  —  500V  RMS  operating 

•  current  rating  —  8  amps. 

•  three  electrode  styles : 

eyelet  with  hollow  conductor 
single  turret  with  solid  conductor 
double  turret  with  solid  conductor 

•  production-proved 

•  meets  MIL-T-27  specifications 


Send  for  your  samples  and  Bulletin  fE199 


LUNDEX;  TES 

694  MAIN  STREET  *  WALTHAM  94,  MASSACHUSETTS 
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MIHIATURE  SUP  RING  ASSEMBLIES 

Commutators  and  othor  Eloctro-Mochonicol  Compononts 
PRECISION  MADE  TO  YOUR  OWN  SPECIFICATIONS 


Our  Swiss  motliods  and  tochniquos  art  qoorod  to 
moot  oxoctiuq  roquiromonts.  Wo  Invito  your  inquirios. 

COLLECTRON  CORPORATION 

216  EAST  45th  STREET  •  NEW  YORK  17.  N.  Y. 
Murray  Hill  2-8473 


PRIMARY  BATTERIES 

for  your  Specialized  Needs 


DRY  TYPES 

78  Standard  Industrial, 
Laboratory  and  Gov¬ 
ernment  Types. 


LAB-BILT 

BATTERIES 

Our  engineers  will  design 
and  create  to  your  re¬ 
quirements.  Send  us  your 
specifications. 


RESERVE  TYPES 

Water  activated 
"One  Shot"  Batteries. 


HI-DRIVE 

MINIATURE 

MOTOR 


t 


Precision-built,  low-cost, 
bottsry-operated — 
available  for  delivery 


Send  tor  FREE  Caialogg 


SPECIALTY  BATTERY  COMPANY 

A  Subi'diary  of  fhe  RAYOVAC  Kay-O  Vbc  Company 
MADISON  10,  WISCONSIN 


WHEN  you  need  a 

quick  answer  to 

WHO  MAKES  IT... 

Just  look  it  up  in 

UK  electronics 

BUYERS’ 

euiDE 

e 

There  are  •  •  • 

23,367  ANSWERS 

to 

1,445  PROBLEMS 

covering  every . . . 

COMPONENT 
EQUIPMENT 
and  MATERIAL 

used  In  every  phase 
of  electronics 

• 

GET  IN  THE  HABIT  OF 
LOOKING  IT  UP  IN 

the 

electronics 

BUYERS’  GUIDE 

A  McGRAW-HIU  PUBLICATION 
330  West  42nd  Street 
NEW  YORK  36,  N.  Y. 
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plastic  Bell  Jar  portable  altitude 
chamber,  a  shock  testing  bath,  an 
explosion  chamber,  a  walk-in  room, 
low  and  high  temperature  chests, 
an  altitude  chamber  and  calibra¬ 
tion  equipment. 

House  Organ.  John  Volkert  Metal 
Stampings,  Inc.,  222-34  96th  Ave., 
Queens  Village  8,  L.  I.,  N.  Y.  A  new 
quarterly  publication  featuring  pre¬ 
cision  metal  stamping  case  histories 
was  recently  issued.  The  first  issue 
of  the  highly-illustrated  publica¬ 
tion,  called  “The  Volkert  View,” 
contains  a  story  on  how  precision  i 
stampings  shoot  the  picture  onto  I 
the  tv  screen.  Another  highlight  is  ! 
a  round-up  story  on  the  recent  ! 
plant  expansion  program  that  has  ' 
brought  about  a  20-percent  increase  ^ 
in  capacity  for  this  leading  supplier 
of  precision  stampings  and  as-  i 
semblies.  Those  interested  in  hav-  ! 
ing  their  names  added  to  the  | 
mailing  list  should  write  to  the  com-  I 
pany. 

Recorders  and  Indicators.  Minne-  : 
apolis-Honeywell  Regulator  Co.,  I 
Wayne  and  Windrim  Aves.,  Phila-  ; 
delphia  44,  Pa.  Catalog  1620  covers  > 
a  broad  line  of  ElectroniK  record-  I 
ers  and  indicators.  Illustrations,  | 
general  specifications,  various  | 
models  and  ordering  information  ' 
are  given  for  strip  chart  recorders,  ' 
circular  chart  recorders  and  pre¬ 
cision  indicators.  Measuring  cir¬ 
cuits  and  scale  ranges  are  included. 

Geiger  and  Scintillation  Probe 
Monitor.  Measurement  Engineer¬ 
ing  Ltd.,  Arnprior,  Ontario,  Canada. 

A  single  catalog  sheet  covers  the 
model  AEP  19035  Geiger  and  | 
scintillation  probe  monitor,  a  port¬ 
able  mains  operated  instrument  i 
capable  of  measuring  low  values  of  i 
alpha,  beta  and  gamma  radiation 
with  a  probe  at  distances  up  to  100 
ft.  Electrical  and  mechanical 
features,  uses,  circuit  design  and 
operation  are  given.  ! 

Plastic  Insulated  Wires.  Sequoia  i 
Process  Corp.,  881  Douglas  Ave., 
Redwood  City,  Calif.,  presents  a 
compilation  of  technical  informa¬ 
tion  to  aid  users  of  plastic  insulated 
wires  in  determining  wire  require¬ 
ments.  The  purpose  of  the  catalog 
is  to  provide  data  on  the  various 
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Attentioiil...  ' 

LtCTRONIC  DIVEIOPMIHT 

ENCINEIRS..  .Reduct  your  problem! 
with  the  NIW  EUREKA  "SNAPPER 


itwrwe . . .  SNAP  ACTION. 

Single  Polo  Double  Throwr*L^{it- 
weight.  Low  operating  temperature. 
Operates  in  any  position.  High  contact 
rating.  Gas  filled.  Low  heater  current. 
Durability  and  long  life. 


. . . 

6.3,  26.5,  115  volts  (A.C.  or  D.C.) 
_  y  or  as  required. 

AMBIENT  TEMPERATURE  RANGE... 

-  60°C.  to  +  80°C. 

ENVELOPE  .. .  Miniature  (7  and  9  pin), 
or  octai  (8  pin)  metal. 

TIME  DELAY  PERIODS  . . .  Preset 
from  5  seconds  up. 

VACUUM  . . .  Evacuated,  inert  gas  filled. 
HEIGHT  . .  maximum  seated. 


The  ELIMINATION  OF  CHATTERING  is  accon> 
plished  with  the  incorporation  of  "POSITIVE 
SNAP  ACTION"  in  the  EUREKA  "SNAPPER" . . . 
LEADING  ELECTRONIC  MANUFACTURERS  have 
acknowledged  the  new  EUREKA  "SNAPPER"  as 
a  major  advancement  in  this  field,  and  have 
already  accepted  this  relay  as  a  standard  com¬ 
ponent  of  their  latest  equipment. 

Inquiries  are  invited  . . .  send  for 
our  "Bulletin  Number  Snapper". 

EUREKA  TELEVISION  AND 
TUBE  CORPORATION 

Monufacturers  of  Cathode-Ray  Tubes 
and  Electronic  Products 

j::.  69  FIFTH  AVENUE,  HAWTHORNE,  N.  J.  •  i 
HAWTHORNE  7-5800  .jM 


COIL  BOBBINS 


PRECISION  PAPER  TUBE  CO 


Available  for  envelope  tyF’cs  T7,  T8,  M'&8, 
T9,  T12,  ST12,  T12ZDI,  STM,  S14,  ST16, 
T5I/2,  TGI/2.MT-IC.  ST19,  TM,  ST128CT-9. 


dependable  instruments 


eonlToUcd  you  con  b«  (uro  thoy'll  inwroTO 
coUa  oU-oround.  Evoiy  PRECISION  Coil  S 
to  proetoloB-onqiaoorod  to  qiv*  you: 

•  Greater  laiulatioM 

•  Better  Heat  Diuipatiea 

•  Hifher  Moistare  Reeittance 

•  1 5  to  20  %  Greater  Streagth 

•  Lighter  Weight 

•  More  Winding  Space 

All  mt  lemur  limit  eotti 


PRECISION  Coil  Bobbiaa  eaa  bo  doolqnod  to  your 
osoct  apociiicatloiu  .  .  .  day  oiio  or  ohopo  la 
dtoloctiie  Kraft  or  Ptoh  Paper,  Cellnleee  Acetate 
or  CombiaatioBa.  Flonqae  are  aupplied  ploia  or 
tttted  with  leada,  alota,  holea  Hat,  reeeaaed  or 
eaiboaaod  to  fit  oay  mouatiaq. 

Send  tpeeilleatlonM  lor  tree  aomple 

and  art  lor  new  Arbor  liat  of  orer  1500  aiaea. 


2041  W.  Charleetea  St. 


ACUUH  TSBE 

iETAINEiS 


The  A-500  Portable  Recorder  is  being 
widely  used  in  many  diversified  fields 
as  it  is  designed  for  applications  where 
space  is  at  a  premium.  Although  ex* 
tremely  compact,  x  9y»"  x  llYe", 
and  lightweight,  33  lbs.,  the  Heiland 
A-500  retains  the  versatility  and  embod* 
ies  many  of  the  features  usually  found 
only  in  much  larger  instruments.  The 
features  of  the  A-500  include  four  quick 
change  paper  speeds;  precision  timelines: 
trace  identification:  direct  monitoring  of 
galvanometer  light  spots.  Paper  width, 
4”- 100'  long.  Available  for  either  12 
volt  or  24  volt  D.C.  operation. 


These  retcdners  cm  tised  to  se¬ 
cure  Vacuum  Tubes  and  to  resist 
side  motion  of  Vacuum  Tubes 
tised  in  radio  equipment  which 
is  subject  to  shock  cmd  vibra¬ 
tions.  These  retainers  meet  the 
requirement  of  all  JAN  specifi¬ 
cations.  The  insulated  portion  is 
made  of  a  melcnnine  base  Fibre 
Glass  Phenol  which  provides  300 
volts  insulation  to  ground  and 
withstands  a  temperature  of 
350  F.  The  insulatsid  plate  con 
readily  be  fastened  or  released 
by  hemd. 


Write  today  for  catalog 
of  Heiland  oscillograph 
recorders,  galvanometers 
and  associate  equipment. 
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NEW  PRODUCTS  (coatiNiitd) 

! 

characteristics  of  each  component 
used  in  plastic  insulated  wire  so 
that  the  best  combination  for  each 
specific  use  can  be  determined.  In 
addition,  a  brief  listing  is  included 
of  the  properties  of  the  more 
common  wires  manufactured. 

Timing  Relays.  Allen-Bradley  Co., 
Milwaukee,  Wise.,  is  offering  a  16- 
page  bulletin  featuring  its  complete 
line  of  timing  relays.  Fluid  dashpot, 
pneumatic  and  electronic  timers  are 
fully  described.  It  also  contains 
complete  operation  and  engineer¬ 
ing  data.  Applications  are  clearly 
stated.  Timers  are  shown  in  a 
wide  variety  of  standard  enclosures. 

A  selector  chart  is  provided  along 
with  suggestions  in  choosing  a  tim¬ 
ing  relay  for  a  particular  applica¬ 
tion. 

Master  TV  Systems.  Blonder- 
Tongue  Laboratories,  Inc.,  626 
North  Ave.,  Westfield,  N.  J.,  has 
issued  a  new  installation  manual 
giving  complete  technical  data  on 
all  types  of  master  tv  systems.  It 
describes  the  characteristics  and 
functions  of  each  of  the  company’s 
units  and  accessories.  Picture  dia¬ 
grams  offer  convincing  evidence  of 
the  great  flexibility  and  ease  of 
installation  of  low-cost  master  tv 
systems.  There  is  complete  infor¬ 
mation  regarding  the  layout  of  a 
master  system,  including  the  type 
of  transmission  line  to  use,  location 
and  installation  of  the  various 
units,  and  elimination  of  ghosts  and 
other  interference. 

Products  Catalog.  JAN  Hardware 
Mfg.  Co.,  25-30  163rd  St.,  Flushing, 
N.  Y.  A  new  four-page  catalog 
introduces  the  company’s  line  of 
electronic  hardware.  Included  are 
illustrations,  description  and  use, 
chief  features  and  specifications 
for  an  insulated  coupling  assem¬ 
bly,  a  panel  bearing  and  shaft  as¬ 
sembly,  a  shaft  lock,  an  offset  ex¬ 
tension  shaft  coupler,  a  jack  cover 
and  a  bushing  extender. 

Parabolic  Reflectors.  Workshop 
Associates  Division,  The  Gabriel 
Co.,  Endicott  St.,  Norwood,  Mass., 
has  prepared  a  catalog  sheet  list¬ 
ing  over  100  different  parabolic 
reflectors.  Describing  stock  re-' 
flectors,  the  sheet  covers  a  wide 


Over  30  variations  of  this 
MICRO  door  interlock  switch 
designed  to  meet  specific  needs! 


SINCE  the  first  MICRO  door  interlock  switch  was  designed 
several  years  ago  to  meet  the  specific  requirements  of  one 
of  the  world’s  largest  manufacturers  of  electronic  equipment, 
MICRO  engineers  have  developed  over  30  variations  to  meet  the 
exacting  needs  of  other  makers  of  electronic  equipment. 

Shown  here  are  four  typical  variations  of  the  MICRO  door  inter¬ 
lock  switch  developed  for  the  automatic  protection  of  personnel 
working  with  high  voltage  cabinets. 

These  switches  will  (1)  automatically  cut  off  current  when  cabi¬ 
net  door  is  op<med;  (2)  permit  a  manual  reclosing  of  the  circuit 
when  necessary  while  the  door  is  open  and  (3)  restore  protection 
automatically  when  door  is  reclosed. 

Other  variations  than  those  shown  here  include  the  use  of  a 
hermetically  sealed  switch  as  the  switching  element,  double¬ 
pole,  double-throw  switches  and  others.  MICRO  engineers  will 
be  glad  to  give  you  complete  information  on  these  and  other 
variations  of  MICRO  door  interlock  switches.  Call  or  write 
your  nearest  MICRO  branch  office. 

I  lyi  I  C  D  DIVISION 

i  ■”  ■  ^  MINNEAPOllS  MONEYVIEll  REGUUTOI  COMPANY 

MAKERS  Of  fR^CISION  SWITCHES 

I  rttEPOAT.  ILIIMOIS  I  iwin  - iHh 

mmiiii^^^^niniiii^iiiii^iiiim^i^^^^niiiiiiiimiiiiiiim 
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Engraved 

Dials  7 

and  save  about 

40  V.  IN  COST  A 


NIW  MODUS 


NEW  DESIGNS 


S**  uMtn  M  WU/V 

AmiKKAN  Tiiivision  t  Radio  Co 

S»INI  PAUl  I  MlNN(SOI*'U  i  * 


commerce 

AVENUE 


UNION 
NE'A  JERSEY 


APPLICATION  DtSICNED  RES/SEORS  EOR"  flfCERON/CS  AND  INilKUMlNJAJION 


MRESCI 

m 

5&S-; 

RE  WOUN 

30  1 

D 

1  RES 

»STO 

RS 

t 

\ 

Va  " 

TYPE  S 15 

DIA.  X  %  "  LG. 

TYPE  S-30 

DIA.  X  Va  "  LG. 
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assortment  of  dishes  available  for 
experimental  and  design  work.  A 
major  item  is  a  48-in.  stamped  re¬ 
flector  at  very  low  cost.  Complete 
mechanical  dimensions  and  speci- 
flcations  are  given  for  all  models. 


Pulse  Generator.  Rutherford  Elec¬ 
tronics  Co.,  3707  South  Robertson 
Blvd.,  Culver  City,  Calif.,  has 
available  a  six-page,  two-color 
brochure  on  the  model  B-2  pulse 
generator.  The  instrument  de¬ 
scribed  and  fully  illustrated  is  a 
general  purpose  unit  having  high 
repetition  rates,  fast  rise  times 
and  narrow  pulse  widths.  Chief 
features  and  complete  technical 
speciflcations  are  included. 


Soldering  Information.  Wasser-  { 
lein  Mfg.  Co.,  Inc.,  126  W.  Cass  St.,  j 
Joliet,  Ill.,  has  announced  bulletin  j 
No.  106-D,  entitled  “The  New  Way  j 
to  Solder.”  This  illustrated  bro-  ' 
chure  explains  resistance  solder-  ' 
ing  and  outlines  its  many  uses  for  | 
production  and  maintenance  in  | 
industry.  The  publication  also  | 
contains  concise  operating  in-  | 
structions  for  using  the  Wassco 
GIo-Melt  resistance  soldering  unit  I 
and  its  many  labor-saving  acces-  j 
series. 


AEL  has  produced  and  supplied 
over  100,000  JAN  5962/BS-lOl 
Corona  Discharge  Voltage  Regu¬ 
lator  Tubes  (equivalent  to  401 
shown  here)  to  the  U.  S.  Navy  — 
Signal  Corps  and  prime  contractors 
like  Admiral,  Westinghouse,  Kelly- 
Koett  and  Hoffman.  Because  of  the 
experience  gained  by  the  mass 
manufacture  of  these  tubes,  AEL 
is  able  — now  — to  furnish  Corona 
Discharge  V-R  Tubes,  both  fixed 
and  variable,  to  suit  a  wide  range 
of  voltage  and  current  applications. 


You  will  see  Anten  V-R  Tubes  in 
eperertien  at  Sooth  4-10S . . .  IRE  Show 


Corona  Discliarge  V-R 
New  Freedom  for  Circuit  Designers 


Miniaturized  Tubulars.  Cornell- 
Dubilier  Electric  Corp.,  South 
Plainfleld,  N.  J.  Bulletin  NB-147 
deals  with  the  Demicon  miniatur¬ 
ized  tubular  metal-cased  paper 
capacitors.  All  12  types  of  the 
capacitor  series  described  will 
comply  with  applicable  parts  of 
speciflcations  JAN-C-25  and  MIL- 
C25A.  The  bulletin  includes  illus¬ 
trations,  technical  characteristics 
and  dimensional  diagrams. 


Stabilized  Voltages  from 
300  to  4000  Volts 
Currents  up  to  2  milliamperes 
Low  Dynamic  Resistance 
No  hot  cathodes 
Unlimited  Life 
Weight— less  than  an  ounce 
Size— smaller  than  a  pen 


Multichannel  Sampling  Switches. 
Applied  Science  Corp.  of  Prince¬ 
ton  P.  0.  Box  44,  Princeton,  N.  J. 
A  recent  four-page  brochure  gives 
a  representative  cross  section  of 
highspeed  multichannel  rotary  sam¬ 
pling  switches.  Switch  plates  with 
as  many  as  240  contacts  and 
switch  assemblies  with  1,500  con¬ 
tacts  are  covered.  The  switches 
described  and  illustrated  are  being 
used  for  industrial  and  airborne 
telemetering,  drift  compensation 
a  d-c  amplifiers  displaying  param¬ 
eters  such  as  input-output  char- 


•  Cathode  Ray  Oscilloscopes 

•  Airborne  Radar  Power  Supplies 

•  TV  receivers  and  monitors 

•  Voltage  Reference  Tubes 

•  Meter  Safeguards 

•  X-ray  Equipment 

•  Electron  Microscopes 


TYPICAL 

APPLICATIONS 


CATALOO-free  upon  request  on  your  letter-head.  Please  send  us  the 
specifications  of  your  individual  requirements.  Write  care  of  Dept.  E. 


1226  Flushing  Avenue.  Brooklyn  37,  N.  Y. 
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Your  '^Regulated  High  Voltage” 

1 

D.  ? 

Problems  can  be  Economically 
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1 

Solved  . . .  NOltf ! 
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ARRISON 


•  RADIO  CORP' 

225  GREENWICH  STREET 
NEW  YORK  7,  N.Y. 


MURPHY  &  MILLER,  Inc 


^372  South  Mirhiqari  Avenue 


:  HARRISON 

*  adds  another  famous  line  to 
■  Us  TREMENDOUS  STOCK 
of  Top  Electronic  Equipment 


GRADE 

REGULATED 

SUPPLY 


Design  features  of  the 


dwing.  Flange-mevnted. 


Free  Catalog 
on  Request 


O  Altitude  Range  to  120,000  feet. 
O  Temperature  Range  from  SOO^F.  to 
-140°F. 

#  Micrometer  Temperature  Adjutlments 
hold  -2°F. 

%  Compact  Design . .  .  Requires  less  Floor 
Space 

O  Humidity  Cycle  available 

Providing  extreme  flexibility  in  temperature  and 
vacuum  ranges.  MAM  Altitude  Simulatioa 
Chambers  give  you  precise  control  and  easier, 
aimpler  operation  that  will  reduce  test  costa  con* 
siderably.  Custom-quality  built  in  every  detail, 
MAM  Chamlwra  are  designed  to  meet  Govern¬ 
ment  altitude  simulation  teat  atandarda.  Avail¬ 
able  with  many  optional  features  to  speed  test¬ 
ing,  such  as  Program  Heating,  Cooling,  and 
Humidity  Cycles,  Automatic  Reorder  for  con¬ 
trolling  and  integrating  temperature,  humidity 
and  altitude.  Write  for  details  on  Altitude  SIM¬ 
ULATION  Chambers  aa  well  as  M  A  M  Cold 
Terpperature  Test  equipment. 


EUECmOWC 


Ts  Purchasing  Exscutivss 
end  Chief  Engineeft  .  .  . 
Lotesl  1200-page  sncy- 
clepedia  ef  elsctranic 
peris  end  squipmsnl. 
Writs  te  Bert  Schreiner 
en  yeur  cempeny  letter¬ 
head  end  mentisn  yeur 
litis. 


Oaiienifablllfy  —  Since  19251 

•  Phtne  BArcliy  7-7777 
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NEW  PRODUCTS 


(continued) 


acter  of  electrical  components  for 
multichannel  voltage  comparison, 
for  sampling  many  thermocouples 
with  a  single  alarm,  for  generating 
pulse  trains  and  many  other  uses. 


Anton  Electronic  Loboro 

Rodtoaefivify  iiidvslrial 
Applications  Conlasf 


Klystron  Power  Supplies.  Furst 
Electronics,  3322  W.  Lawrence 
Ave.,  Chicago  25,  Ill.  A  four-page 
folder  presents  the  models  910  and 
2310  electronically  regulated  kly- 
.stron  power  supplies  for  precise 
microwave  measurements.  It  gives 
illustrated  descriptions  of  the 
units  along  with  chief  features 
and  complete  technical  specifica¬ 
tions.  The  units  described  feature 
high  stability,  good  regulation  and 
low  ripple. 


4  Awards  Totaling  $250.00 


Direct-Writing  Recording  Sys¬ 
tems.  Sanborn  Co.,  38  Osborn  St., 
Cambridge  39,  Maas.  A  new  6-page 
bulletin  explains  the  scope  of  ap¬ 
plication  of  the  company’s  equip¬ 
ment  for  the  recording  of  a  wide 
variety  of  electrical  and  mechani¬ 
cal  phenomena.  The  bulletin  in¬ 
cludes  a  chart  of  various  phenom¬ 
ena  that  can  be  recorded  with 
these  direct-writing  recorders  to¬ 
gether  with  transducer  data  and 
examples  and  comments.  It  also 
features  complete  performance 
data  and  specifications. 


CONTEST  RULES 


6.  All  entries  must  be  postmarked  no  later 
than  midnight  June  IS,  1933.  Winners  will  be 
notified  on  or  before  July  IS,  1933. 

7.  No  entry  will  be  returned  and  all  entries 
will  become  the  property  of  the  Anton  Elec¬ 
tronic  Laboratories,  Inc.  Brooklyn,  New  York. 
The  decision  of  the  judges  will  be  final.  No 
employee,  previous  employee,  of  the  Anton 
Electronic  Laboratories,  Inc.  or  relative  of 
either  shall  be  eligible  to  enter  this  contest. 

in  the  nuclear  field.  If  through  your  knowledge  8.  Judges  will  be  named  by  Anton  Electronic 
of  industrial  problems  you  are  able  to  describe  Laboratories,  Inc. 
a  solution  based  on  the  use  of  a  radioactive  9.  All  entries  must  be  addressed ; 
source  and  a  detection  device— you  may  sub¬ 
mit  your  entry  in  a  non-technical  form.  Your 
entry  must  include  your  name,  home  address 

and  occupation.  Anton  Electronic  Laboratories,  Inc. 

5.  The  judges*  decision  in  all  cases  will  be 
based  on  practicality  of  the  suggested  applica¬ 
tions.  In  the  event  of  a  tie  duplicate  awards 
will  be  made. 


1 .  Each  entry  must  state  a  specific  and  exist¬ 
ing  industrial  problem. 

2.  The  solution  of  this  problem  must  be  ar¬ 
rived  at  by  the  use  of  a  radioactive  source  and 
any  iitstrument  or  circuit,  which  utilizes  for 
detection  a  Geiger  Counter  Tube,  an  Integra¬ 
tor  Tube  or  any  similar  device. 

3.  Simple,  clear,  illustrative  sketches  plus  ade¬ 
quate  descriptions  will  be  acceptable. 


CONTEST 


L-F  Transformers  and  Reactors. 
Magg  Transformer  Co.,  419  Bed¬ 
ford  Ave.,  Brooklyn,  N.  Y.  A  re¬ 
cent  company  bulletin  announces 
a  new  line  of  hermetically-sealed 
low-frequency  transformers  and 
reactors.  The  components  de¬ 
scribed  are  characterized  by  their 
high  performance,  light  weight, 
excellent  shielding  and  close  elec¬ 
trical  tolerances. 


1226  Flushing  Avanu* 
Brooklyn  37,  Naw  York 


•  logging  of  oil-walls  a  flow  dataction 
a  thicknass  oouaet - -~**T 


Optical  Gaging.  Eastman  Kodak 
Co.,  343  State  St.,  Rochester  4, 
N.  Y.  A  new  12-page  booklet  de¬ 
scribes  advanced  methods  of  opti¬ 
cal  gaging  to  cut  inspection  and 
tool-room  costs.  The  booklet  illus¬ 
trates  the  uses  of  special  fixtures 
and  charts  to  inspect  to  close  toler¬ 
ances,  large  parts,  complex  shapes, 
and  blind  holes  and  recesses  using 
contour  projection.  Profusely 
illustrated,  it  shows  how  optical 
gaging  may  be  adapted  to  a  wide 
variety  of  parts  for  faster,  more 
economical  checking.  Specifica- 


'■*’*tl5*'**  ** 
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TURBO 


miniaturizarion  wire 
stands  temperatures 
from-55°c  to 


*  105  C..X  •  AND  MEETS  OR 

BEATS  ALL  OTHER 
REQUIREMENTS  OF 
JAN-C-76  AND  MIL-W-5086 


9  PnOVE  TO  YOURSELF  that  wire  does  not  need  bulky  insulation  to 
stand  extreme  temperatures,  or  give  you  insulating  values  above  1000 
megohms  per  1000  ft. 

#  SEND  FOR  A  SAMPLE  of  Turbo  Miniaturization  Wire.  Test  it  on  any 
electronic  application  where  the  continuous  operating  voltage  does 
not  exceed  600  volts  R.M.S.  See  how  its  thin  extruded  vinyl  primary 
insulation  and  thinner  extruded  nylon  jacket  resist  boiling  water,  oils, 
fuels,  hydraulic  fluids,  fungus,  abrasion,  etc. 


TURBO  MINIATURIZATION  WIRE  COMES  IN  AWG 
SIZES  FROM  30  TO  12  GAUGE  ...  in  sUndard  or 
flexible  wiring  ...  in  solid  colors,  or  candy-striped 
colors  with  1,  2  or  3  tracer  combinations,  to  fit  your 
circuit  coding  needs. 


BULLETIN  A-4662  mves  you  more  information 
about  TURBO  insulation.  Ask  for  it  when  re¬ 
questing  your  samples  of  TURBO  Miniaturiza¬ 
tion  Wire.  Write  Dept.  E-3. 


INSULATINS  MATERIAL  THE  EKAND  ONLY  MAND  MAKES 

THE  WILLI AND  CO..  INC. 

Nsrili  •ndl  Valley  Street*,  Wllllmantic,  Cennecticwt  —  Phene  3«iah1 


I  NEW  PRODUCTS  (contiiiMd) 

I  tions  and  features  of  both  models 
j  2A  and  3  contour  projectors  are 
i  described  and  illustrated. 

;  Adjustable-Speed  Drive.  General 
j  Electric  Co.,  Schenectady  5,  N.  Y. 

I  Thy-mo-trol  (thyratron  motor  con- 
I  trol)  drive,  what  it  consists  of  and 
:  how  it  operates  are  described  in 
I  two  new  four-page  bulletins.  A 
simplified  drive  for  }  to  3-hp  appli- 
!  cations  is  discussed  in  bulletin 
GEA-5829.  Photos  and  diagrams 
:  are  used  to  explain  the  system  that 
is  designed  for  use  on  testing  equip- 
'  ment,  conveyors  and  many  other 
!  applications.  A  precision-con- 
i  trolled  drive  for  i  to  10-hp  ap- 
I  plications  is  described  in  bulletin 
GEA-5827.  The  packaged  adjust¬ 
able-speed  drive  described  is  in¬ 
tended  for  application  on  machine 
tools,  reeling  and  processing 
equipment,  textile  machines  and 

I  other  uses. 

i 

Fasteners.  Sinunons  Fastener 
i  Corp.,  North  Broadway,  Albany  1, 

;  N.  Y.  Catalog  1252  covers  a  com- 
!  plete  expanded  line  of  fasteners 
that  are  suited  for  widely  di¬ 
vergent  applications.  The  86- 
page,  highly-illustrated  booklet 
introduces  the  company’s  new 
i  Dual-Lock,  a  high-load,  positive- 
;  locking  structural  fastener.  The 
new  catalog,  which  features  an 
illustrated  table  of  contents, 
contains  dimensional  drawings, 
engineering  data,  installation 
details  and  instructions  for  order¬ 
ing.  Numerous  applications  of 
each  fastener  type  are  pictured 
and  described. 

Motor  Catalog.  Gleason-Avery, 

;  Inc.,  46  Aurelius  Ave.,  Auburn, 

,  N.  Y.,  has  available  a  new  catalog 
:  of  products  and  services.  The 
,  catalog  includes  specifications  and 
I  illustrations  of  all  the  company’s 
I  synchronous  and  nonsynchronous 
I  instrument  motors,  series  500  gear 
reduction  motors  and  temperature 
;  controls,  complete  with  rating 
:  charts  and  mounting  dimensions. 

I  Also  included  to  aid  manufactur¬ 
ers  is  a  list  of  possible  applica- 
I  tions  of  the  motors. 

Variable  Resistors.  Chicago  Tele- 
I  phone  Supply  Corp.,  Elkhart,  Ind. 

I  A  complete  civilian  line  and  a  com- 
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3,.- 

THE  PROJECT  EHGINEER 

Does  your  project  require,  or  will  future 
projects  require? 

PLASTIC  LIGHTING  PLATES 

Mil-P-7788  {AN-P-89) 

Have  you  ever  designed  one? 

Are  you  familiar  with  the  technical  problems 
involved? 

Do  you  realize  that  your  complete  equipment  is 
judged  by  the  operating  layout  and  lighting  of 
the  control  box? 

Do  you  know  that  our  approved  laboratory  and 
facilities  can  help  you? 

IRE  BOOTH  708  FOURTH  FLOOR 


INDUSTRIES,  INC. 


New  Rochelle,  N.  Y. 


ALLMETAL 

FOR  THE 
FINEST  IN 

STAINLESS 

STEEL 

FASTENERS 

FOR  QUALITY 
AND  DELIVERY 

CompUt.  foe. lit. •»  un. 
dcr  ont  roof  oi«wrt» 
corttroMod  quality  and 
imfT.edtat«  dolivory 
Stondord  and  AN 
ipvct  Spoe.oU  to  ordor 


AllMSTAL,  SpacioU 
i»tt  in  Stninlctt, 
freduc*  StninUt* 
rrndweta  ExcWtivaly 


^^LIVI  ETWIE 
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Unicon  capacitors 
have  found  a  wide 
acceptance  aion^ 
leading  eiectronic 
iaboratories  and  man¬ 
ufacturers  specifying 
the  most  exacting 
requirements. 

Representative  users 
of  standard  and 
special  Unicon  capac¬ 
itors  are; 

Mass.  Institute  of  Tecli. 
General  Electric  Co. 

Airborne  Instniment  Labs. 
Los  Alamos  Scientific  Labs. 
Jet  Propulsion  Labs. 

Freed  Transformer  Corp. 
Boeing  Airplane  Co. 

Northrop  Aircraft,  Inc. 

Cipicilmt  modi  li  iw  tpnAnNiiS. 
Writ*  for  cotoloo  BC 


united  condenser  corp. 

j  UNICON  ^ - - 

3?  fcAiT  '.TRIM  NEW  f  1.  • 
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NEW  PRODUCTS 


plete  military  line  of  variable  re¬ 
sistors  are  pictured  and  described 
in  data  sheet  No.  164.  Attached 
switches  for  the  civilian  line  are 
illustrated  as  well  as  a  variety  of 
concentric  shaft  tandem  construc¬ 
tions  with  panel  and  rear  sections 
operating  separately  from  concen¬ 
tric  shafts.  Also  shown  is  the  new 
miniaturized  type  70  civilian  con¬ 
trol  designed  for  use  in  new  radio 
and  tv  sets.  Military  resistors 
covered  include  JAN-R-19  and 
JAN-R-94  types  and  special  com¬ 
position  controls  specifically  de¬ 
signed  for  military  communications 
equipment  subject  to  extreme  tem¬ 
perature  and  humidity  ranges. 


GUARANTEES 


ACCURATE  PLATING 
■  ,N 

electronics; 


Since  1946,  M-W  LABORATORIES 
has  electroplated  precious  metal  for 
suppliers  to  the  U.  S.  Army,  U.  S. 
Navy,  Atomic  Energy  Commission 
and  to  leading  manufacturers  in  the 
electronics  industry. 


Small  Precision  Metal  Parts.  The 
Torrington  Co.,  600  Field  St.,  Tor- 
rington.  Conn.,  has  available  a 
catalog  listing  the  small  precision 
metal  parts  now  being  made  by  the 
company.  Some  of  the  many  parts 
described  and  illustrated  are  special 
pins  and  pivots;  screw  driver 
blades;  all  types  of  rotary  swaged 
rods,  wires  and  tubing  in  practically 
all  kinds  of  metals;  mandrels  for 
grinding  wheels,  abrasive  points 
and  polishing  wheels;  perforating 
punches  in  straight  carbon  or  alloy 
steels ;  and  tapered  or  pointed  wires 
and  rods. 


M-W  LABORATORIES,  featuring 
their  Mayhill  Plating  Process,  are 
equipped  to  plate  these  precious 
metals:  gold,  silver,  rhodium,  palla¬ 
dium,  albaloy  and  indium. 


Hermetically-Sealed  Resistors. 
Shallcross  Mfg.  Co.,  Collingdale, 
Pa.  Bulletin  L-27  with  supple¬ 
ment  1  covers  a  complete  line  of 
precision  wirewound  resistors  that 
meet  every  requirement  of  speci¬ 
fication  JAN-R-93,  characteristic 
A.  The  resistors  described  are 
hermetically  sealed  in  ceramic  for 
extremely  stable  performance 
under  wide  temperature  variations 
and  high  humidity — even  total 
salt  water  immersion. 


Controlled  thickness,  smoothness, 
color,  hardness  and  adhesion  of  plat¬ 
ing  is  assured  through  constant 
testing  by  our  own  chemists  and 
engineers,  in  our  chemical  and 
metallographic  laboratory. 


Contact  us  for  a  no-cost-to-you  con< 
sultation  on  your  plating  problems. 


Radio  Kits.  Stockman  Electronics 
Research  Co.,  543  Lexington  St., 
Waltham,  Mass.,  has  a  series  of 
circuit  diagrams,  parts,  kits  and 
circuit  display  boards  for  school 
laboratories  and  lecture  rooms. 
The  items  covered  are  vtvm’s,  sig¬ 
nal  generators,  amplifiers  and 
other  test  instruments,  transceiv¬ 
ers  and  new  type  radio  receivers. 
A  formula  booklet  reviewing  cir¬ 
cuit  theory  completes  the  series. 


M-W  Laboratories,  Inc. 

1824  N.  Milwaukee  Ave. 
Chicago  47,  Illinois 
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High  Sensitivity  . .  Logarithmic 

AC  VOLTMETER 

50  MICRO  VOLTS  TO  500  VOLTS 


SELF-CONTAINED 
ALL  AC  OPERATED  UNIT 
An  ixtrtmcly  scnsitiv*  om- 
plificr  type  instTHiNCNt  that 
MrvM  simultanMusly  of  o 
voltmctar  aad  high  gain 
amplifier. 


•  Accuracy  ±2%  from  IS 
eyelet  to  30  kc. 

•  Inpet  Impedance  1  meg- 
ohm  pint  15  mit.  shunt 
capacity. 

•  Amplifier  Gain  23000 


Also  MODEL  45 
WIDE  lAND 
VOLTMETER 
.0005  to  500  VolHI 
5  Cyelot  1400  kc 


A  tew  of  the  many  uses 

•  Output  indicator  for  microphones  of  ell  •  Gain  ai 

types.  types  ol 

•  Low  level  phonograph  pickups.  •  Densitw 

•  Acceleration  and  other  vibration  measuring  and  filn 

picksM.  •  Light  fl 

•  Sound  level  meeturemantt.  photo  c 


MODEL  47  VOLTMETER 


•  Gain  and  frequency  meesurements  for  ell 
types  of  audio  equipment. 

•  Densitometric  meesurements  in  photography 
and  film  production. 

•  Light  flux  meosurements  in  conjunction  with 
photo  cells. 


Write  for  Complrt*  luformetion 


InstnimentEleirtronicsCorp. 


90  MAIN  STREET 
PORT  WASHINGTON,  N.  Y. 
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WELCH  CHART  OF  THE  ATOMS 


— -v-  PERIODIC  CHART  OF  THE  ATOMS  — 
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With  1952 
International 
Chemical 
Society  Atomic 


»  -Ju.  fl*;  'JT.-.  Chemical 

•  •/  ‘ ^  IJ-  '  I'  Society  Atomic 

3  MIL"’'  /::3 

Exteotively  Revised 

Tabutation  of  Isotopes 

in  *isti8  fria  *  **'**  I  All  91  Elements 
...  .  .  ..  ._  ...  j  •  The  Most  Recent 

Informotion  About  the 
Transeronic  Elements 
Includinq  lerkelium 


A  Mmorehenshe.  4S-satt,  key  booklet  it 
furnlilwd  with  ouch  chart.  It  oentalno  a 
brief  disoeune  on  the  atom  and  the  aarladie 
law,  a  Mbiloeraohy.  a  detailed  oxplanatlsn 
of  the  ehart  data,  numerous  tablet  and 
trashe,  and  a  lane  Mack  and  white  re*ra- 
daetien  of  the  ehart. 


Mo.  4004.  Chert  ml  The  aCMit.  1053  EOlUon. 
With  formed -in«t«l  chert  moldlnn  at  top  and 
bottom  with  ayalata  for  hanalna.  nOB-Olaro 


Me.  44044.  Chart  af  Tha  Atamt.  LOSS  Editlaa. 
Uountad  on  a  aprina  roller  within  a  matal 
caae.  aullabla  for  permanent  wall  mountlnu. 
mm-Klara  protective  coated,  and  with  her 

hoohlat.  Ueah.  Bie.OO 


Booth  2.137 
I.R.C. 
Convention 
Grand  Central 
Palaae 
N.  Y.  City 
Mar.  23-2f 


1515  5IDCWICK  STRUT  OirT  h 
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CHICAGO  10  ILLINOIS  USA 
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silicons  u 


bathtub" 
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Chicago  @7 
Condenser 
Corporation 

■  3755  WEST  ARMITAGE  AVE 
CHICAGO  47.  ILLINOIS 
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PLANTS  AND  PEOPLE 

Edited  by  WILUAM  G.  ARNOLD 


Pye  And  General  Precision 


An  agreement  has  been  signed  by 
Pye  Limited  of  Cambridge,  Eng¬ 
land,  and  General  Precision  Labor¬ 
atory,  Inc.,  New  York,  providing 
for  an  expanded  program  of  joint 
research  and  development  in  the 
field  of  industrial  and  broadcast 
television  cameras  and  studio  equip¬ 
ment,  The  two  companies  have 
been  associated  for  3  years  under 
an  agreement  which  provided  for 
the  development  of  the  items  of 
studio  equipment  currently  mark¬ 
eted  by  GPL, 

Pye  will  manufacture  cameras 
and  associated  studio  items  in  Eng¬ 
land  and  General  Precision  will  do 
the  same  in  the  U.  S.  for  inde¬ 
pendent  sale  through  their  respec¬ 
tive  marketing  organizations.  The 
combined  engineering  knowledge  of 
the  two  firms,  refiecting  world-wide 
operations,  will  be  pooled. 


Sign  Research  Agreement 


In  addition  to  the  television 
broadcast  cameras  of  the  image 
orthicon  and  photocon  tjrpes,  a  new 
miniature  camera  has  been  an¬ 
nounced,  chiefly  for  use  in  indus¬ 
trial  and  military  applications. 
This  is  based  on  a  new  type  of 
camera  tube  developed  by  Pye  engi¬ 
neers,  the  details  of  which  have  not 
yet  been  announced. 

The  unit  together  with  the  Pye- 
GPL  remote  pan  and  tilt  pedestal 
(Electronics,  Sept.  1952,  p.  22) 
will  permit  remote  viewing  with 
complete  control  of  focus,  iris,  lens 
and  turret. 

The  Pye-GPL  agreement  mainly 
covers  television  cameras  but  it  is 
reported  that  the  two  firms  are  also 
working  closely  on  theater  tele¬ 
vision  and  are  planning  a  similar 
co-operation  in  other  industrial 
fields. 


OTHER  DEPARTMENTS 
featured  for  this  issue: 
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IRE  Appoints  Officers 
And  Directors  For  1953 

The  board  of  directors  of  the  Insti¬ 
tute  of  Radio  Engineers,  at  its 
annual  meeting  in  New  York  City, 
appointed  6  officers  and  directors 
for  the  year  1953.  Haraden  Pratt, 
telecommunications  advisor  to 
former  President  Truman,  was  re¬ 
appointed  secretary  of  the  Insti¬ 
tute,  a  post  he  has  held  since  1943. 

W.  R.  G.  Baker,  vice-president  of 
the  General  Electric  Co.,  was  ap¬ 
pointed  treasurer  for  the  third 
successive  year. 

Alfred  N.  Goldsmith,  consulting 
engineer,  was  appointed  editor,  an 
office  he  has  held  since  the  IRE  was 
founded  in  1912. 

Appointed  as  directors  for  1953 
were  Ralph  D.  Bennett,  techni¬ 
cal  director  of  the  U.  S.  Naval 
Ordnance  Laboratory;  William  R. 
Hewlett,  vice-president  of  Hewlett 
Packard  Co.  and  Arthur  V. 
Loughren,  vice-president  in  charge 
of  research  at  Hazeltipe  Electronics 
Corp. 

General  Instrument  Elects 
Cohen  President 

Monte  Cohen,  veteran  of  37  years 
in  the  radio-electronics  field,  has 
been  elected  president  of  General 
Instruments  Corp.,  it  was  an¬ 
nounced  by  Abraham  Blumen- 
krantz,  chairman  of  the  board  and 
chief  executive  officer. 

Mr.  Cohen  has  been  executive 
vice-president  of  the  company  since 
1951,  and  president  of  the  F.  W. 
Sickles  Division  of  General  Instru- 


Raytheon  To  Build  Picture  Tube  Plant 


Plans  for  Iho  oroction  of  o  now  plant  In  Quincj.  Mom.,  woro  roconlly  onnouncod 
by  C.  F.  Adams.  Jr.,  prosidont  of  Soythoon  Monufacturing  Co.  Whon  complotod. 
Iho  plant  shown  In  Iho  archltoct's  skotch,  will  prooido  100.000  sq  ft  of  spoco  which 
will  bo  dovolod  oxcluslvoly  to  tho  monulacturo  and  worohousing  of  lolooision  plc- 
turo  taboo,  oopodally  tho  now  largo  slsos  such  as  tho  24-Inch  and  27-Inch  roctan- 
gular  taboo.  Tho  plant  is  oxpoctod  to  bo  in  oporotion  noxt  summor.  It  will  omploy 

2S0  workors. 
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horizons  unlimited 


Inhibitions  must  be  stifled  if  creative  development  is  to  have  full 
freedom  of  expression.  Only  with  a  young,  imaginative, 

**of  course  it  can  be  done"  attitude  are  the 
great  advances  of  this  modern  era  accomplished. 


has  earned  its  place  among  the  leaders  in  precision  instrumentation 
on  the  record  of  its  virile  development  and  production  staffs. 
Throughout  its  cumulative  years  of  accomplishment,  Ketay  has  confined 
its  efforts  to  the  development,  engineering,  and  production  of  new 
types  of  electro-mechanical  and  electronic  equipment. 


Today,  industrial  and  government  orders  almost  fill  the  Ketay 
plants  on  both  coasts.  Currently  in  production  is  the  miniaturized 


highly  precise  Keta>  Resolver— a  type  which  opens  new 


horizons  in  automatic  control  operations.  Ketay  de¬ 
velopments  are  geared  to  performance  above  and 
beyond  present  military  standards— which,  in  turn, 
were  set  by  earlier  Ketay  product  capabilities. 


SYNCHROS  SIRVOS 

RISOIVIRS  MAONITIC  AMRIIFIIRS 
AUTOMATIC  CONTROL  SYSTIMS 
ILICTRONIC  IQUIPMINT 


Tomorrow,  and  for  many  tomorrows  to  come, 
Ketay  is  dedicated  to  a  relentless  search  for  new  ways 
to  solve  the  electronic  problems  of  American  Industry. 


MANUFACTURING  CORP. 

N«w  Taric,  N.T.  Hawtharna,  Cal. 

fjiKvfiv*  offKCii  SS5  Iroadwof,  N«w  Yoti  12,  N.Y, 


r  DEVELOPMENT 


MANUFACTURE 


of  precision  instruments 
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ment  since  that  year.  He  started 
his  career  in  radio  in  1916  with  the 
old  Marconi  Company.  He  has 
helped  design  and  manufacture 
numerous  electronic,  radio  and  tele¬ 
vision  components  which  are  widely 
used  today  in  military  and  civilian 
products. 


Black  Receives  Research 
Corp.  Annual  Award 


Harold  8.  Black 


Harold  S.  Black,  transmission 
engineer  at  the  Bell  Telephone 
Laboratories,  received  the  Research 
Corporation  Annual  Award  for  Con¬ 
tribution  to  Science.  This  is  the 
foundation’s  17th  annual  award. 

Mr.  Black,  who  joined  the  labora¬ 
tories  in  1921,  was  chosen  as  the 
1952  recipient  of  the  award  in 
recognition  of  his  invention  and  de¬ 
velopment  of  the  negative  feedback 
principle  and  for  his  general  record 
of  contribution  in  the  field  of  com¬ 
munications.  The  negative  feed¬ 
back  amplifier  has  been  widely 
utilized  wherever  freedom  from  dis¬ 
tortion  and  a  high  degree  of  per¬ 
fection  is  required. 

A  native  of  Leominster,  Mass., 
Mr.  Black  received  a  B.S.  degree 
in  electrical  engineering  from 
Worcester  Polytechnic  Institute.  In 
1940  he  was  honored  by  the  NAM  as 
a  modern  pioneer,  in  recognition  of 
distinguished  achievement  in  the 
field  of  science  and  invention.  He 
abo  holds  the  John  Price  Wetherill 
medal  of  the  Franklin  Institute  for 
his  technical  contribution  to  the 
efficiency  of  modern  long  distance 
telephony. 


New  Officers  Elected 
By  WCEMA  For  1953 

Norman  H.  Moore,  chief  engineer 
of  Litton  Industries,  San  Carlos, 
Calif.,  became  the  1963  president 
of  the  West  Coast  Electronics 
Manufacturer’s  Association  as  a 
result  of  his  election  to  the  post 
of  chairman  of  the  San  Francisco 
council.  Moore,  who  served  as  vice- 
chairman  of  the  Northern  Cali¬ 
fornia  group  in  1952,  has  long  been 
active  in  WCEMA  activities,  hav¬ 
ing  served  in  various  other  capaci¬ 
ties  during  the  past  years. 

Vice-president  of  the  association 
for  the  new  year  is  Ed  Grigsby, 
sales  manager  of  the  western 
division  of  Altec-Lansing  Corp., 
Beverly  Hills.  Grigsby  was  elected 
chairman  of  the  Southern  Cali¬ 
fornia  council  for  1953,  succeeding 
Leon  B.  Ungar. 

Secretary  is  Don  Larson,  adver¬ 
tising  director  of  Hoffman  Radio 
Corp.,  Los  Angeles.  Treasurer  for 
1963,  representing  the  Northern 
California  council,  is  H.  Myrl 
Stearns,  vice-president  and  general 
manager  of  Varian  Associates,  San 
Carlos. 

New  WCEMA  1963  directors 
elected  include:  Hugh  P.  Moore, 
president  of  Acme  Electronics,  Inc. ; 
Paul  H.  Tartak,  president  of 
Tartak-Stolle  Electronics,  Inc. ; 
E.  P.  Gertsch,  president  of  Gertsch 
Products,  Inc.;  Noel  E.  Porter, 
production  manager  for  Hewlett- 
Packard  Co.;  William  Heflin, 
Lenkurt  Electric  Co.;  Winfield 
Wagener,  Eitel-McCullough,  Inc. ; 
and  M.  J.  Murdock,  general  man¬ 
ager  of  Tektronix,  Inc.  This  brings 
the  directors  to  14  members,  includ¬ 
ing  the  immediate  past  president, 
Leon  B.  Ungar,  Los  Angeles,  who 
automatically  joins  the  board.  The 
organization  sponsors  the  annual 
Western  Electronic  Show  and  Con¬ 
vention.  This  year  it  will  be  held 
in  the  San  Francisco  civic  audi¬ 
torium  August  19-21. 


Motorola  Elects  Officers 

Election  of  two  new  officers  of 
Motorola,  Inc.  was  announced  by 
Paul  V.  Galvin,  president.  Walter 
Scott,  formerly  works  manager,  be¬ 
came  vice-president  in  charge  of 


manufacturing,  consumer  product 
division.  John  Silver,  general  man¬ 
ager  of  the  communications  and 
electronics  division,  was  named 
vice-president  in  charge  of  opera¬ 
tions,  communications  and  elec¬ 
tronics  division. 

Mr.  Scott  has  been  with  the  elec¬ 
tronics  firm  since  1946.  For  five 
years  prior  to  that  he  was  assistant 
to  the  production  head  of  the  J.  I. 
Case  Company. 


lohn  Silver 


Mr.  Silver  came  to  Motorola  in 
1944  and  was  appointed  general 
manager  of  the  communications  and 
electronics  division  in  1949.  Prior 
affiliations  included  12  years  in 
engineering  with  Crosley  Radio 
Corp.,  and  several  years  as  chief 
production  engineer  for  Ccdlins 
Radio. 

Teal  Joins  Texas  Firm 
As  Research  Head 

Gordon  K.  Teal,  well-recognized 
for  his  work  in  the  semiconductor 
field,  has  joined  Texas  Instruments 
Inc.  of  Dallas  as  assistant  vice- 
president  and  director  of  the  mate¬ 
rials  and  components  research 
department  of  the  engineering 
division. 

He  has  been  prominently  asso¬ 
ciated  with  several  recent  advances 
in  electronics.  He  and  his  former 
associates  at  Beil  Telephone  Labs 
are  credited  with  the  introduction 
of  single-crystal  germanium  and 
silicon  into  the  transistor  field.  He 
is  also  co-developer  of  the  n-p-n 
junction  transistor  and  of  the  boro- 
carbon  resistor.  He  had  been  with 
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PLANTS  AND  PEOPLE 


Gordon  K.  Tool 


Bell  Labs  since  1930  and  has  been 
responsible  for  about  45  patents  in 
his  field. 


Railroads  Select  New 
Communications  Officers 

C.  0.  Ellis,  general  superintendent 
of  communications  of  the  Chicago, 
Rock  Island  and  Pacific  Railway, 
has  been  selected  as  chairman  of 
the  communications  section  of  the 
Association  of  American  Railroads 
for  the  two-year  term  ending  De¬ 
cember  31,  1954. 

R.  A.  Hendrie,  general  superin¬ 
tendent  of  communications  of  the 
Missouri  Pacific  Railroad  has  been 
selected  as  vice-chairman  of  the 
section  for  the  same  term. 


DISCRIPTION— The  Berkeley  Preset  Counter  is  an  electronic  decade  with 
provisions  for  producing  an  output  signal  or  pulse  at  any  desired  preset  count 
within  the  unit’s  capacity.  Any  physical,  electrical,  mechanical  or  optical 
events  that  can  be  converted  into  changing  voltages  can  be  counted,  at  rates 
from  1  to  40,000  counts  per  second.  Total  count  is  displayed  in  direct-reading 
digital  form.  Presetting  is  accomplished  by  depressing  pushbuttons  corres¬ 
ponding  to  the  desired  digit  in  each  column.  Model  730  Preset  Decimal 
Counting  Units  are  used.  These  are  completely  interchangeable  plug-in  units 
designed  for  simplicity  of  maintenance  and  replacement. 


APPLICATIONS  — Flexibility  and  simplicity  of  operation  make  the  Berkeley 
Preset  Counter  suitable  for  both  production  line  and  laboratory  use.  It  has 
practical  applications  wherever  signalling  or  control,  based  on  occurrence  of 
a  predetermined  number  of  events  or  increments  of  time  is  desired.  Output 
signals  from  the  unit  can  be  used  to  actuate  virtually  any  type  of  process  con¬ 
trol  device,  or  to  provide  aural  or  visual  signab. 


RCA  Honors  Engineers 

Among  the  20  employees  of  RCA 
Victor  who  received  the  company’s 
top  citation,  the  RCA  Victor  Award 
of  Merit,  were  M.  John  Heflfernan, 
field  engineer,  John  D.  Callaghan, 
.senior  engineer  and  Clarence  A. 
Gunther,  assistant  chief  engineer. 

Mr.  Heffernan  was  honored  for 
unusual  ingenuity  and  initiative 
which  resulted  in  the  development 
of  an  antenna-detector  device  that 
makes  possible  vastly  improved  air- 
weather  station  communications  for 
the  U.  S.  Air  Force.  It  eliminates 
the  need  for  long  and  expensive  an¬ 
tenna  arrays,  and  the  necessity  for 
heavy  investment  by  the  govern¬ 
ment  in  purchase  of  land,  antenna 
towers  and  other  associated  equip¬ 
ment. 

Mr.  Callaghan  received  the  award 
for  his  role  in  the  development  of 


MAX.  COUNT  CAPACITY 


Clwic*  of  pot.  puho  and  roloy  doturo,  or  pot.  polto.  SPST 
rolay  dotoro  approx.  1/30  toe;  puito  ootpol  it  4-  123  v. 
wM)  3  M  toe.  rito  timo  and  IS  p  toe.  duration. 


1*“  X  Vk" 

SOVt"  X  low*  X  IS' 


PRICi  (P.O.t.  FACTORY) 


For  complete  information,  please  request  Bulletin  103 


March,  1953  —  ELECTKON  ICS 


422 

423  424 

42S 

100 

1000  10,000 

100,000 

CROSSBAR  SWIEHES 

Major  Characteristics 
of  2  X  10  Switch 

•  Strap  wiring  eiiminoted 

•  Switches  up  to  ten  M.C. 

•  Low  Crosstalk  level 

•  V2  millisecond  operating 
and  release  time 

•  Palladium  twin  contacts 

•  Low  operating  power 

•  Small  size 

For  additional  charoetarisliet  wrila  far 
Spacificatioa  Shoot. 

For  Applications  in: 
TELiVISION,  COMPUHRS, 
RADIO,  TELEGRAPHY, 
nLEMCTERING 

Alto  Arailoblo  In  10  m  10  Dotign 
Writt  us  obout  your 
swilcbing  probitmt 


ItckMltr  I,  H.  Y. 
PhtM:  lokw  7140 


NO  SHORT 
CIRCUITS 

when  you  ,, 
use..  r,  V 

i  V 


^OPHAR 

_ _ WAXES 


COMPOUNDS 


Zophar  Waxes,  resins  and  compounds  to  impregnote, 
dip,  seal,  embed,  or  pot  electronic  and  electrical  equip, 
ment  or  components  of  all  types;  radio,  television,  etc. 

Cold  flows  from  100°  F.  to  285°  F. 

Special  waxes  non-cracking  at  — 76°F. 

Compounds  meeting  Goverament  specifkotions  plaia 
or  fungus  resistant. 

Let  us  help  you  with  your  engineering  problems. 


ZOPHAR  MILLS,  I  N  C 
112-130  26th  Street, 
Brooklyn  32,  N.  Y. 


WECKESSER  CO.  VU;. 


SM7  N.  Avndote  Av*. 
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PLANTS  AND  PIOPLI 


antennas,  transmission  lines  and 
other  equipment  that  helped  make 
possible  the  introduction  of  uhf  tv 
service  to  the  public. 

Mr.  Gunther  was  cited  for  inval¬ 
uable  counsel  on  the  selection  of 
government  projects  best  suited  to 
the  company’s  facilities  and  type  of 
production.  His  analysis  of  elec¬ 
tronic  equipment  while  visiting 
Korea  enabled  him  to  make  recom¬ 
mendations  of  the  greatest  import¬ 
ance  to  the  armed  forces. 


Ford  Instrument  Promotes 
McKenney  to  Chief  Engineer 

Henry  F.  McKenney  has  been  ap¬ 
pointed  chief  engineer  of  the  Ford 
Instrument  Company,  division  of 
the  Sperry  Corp.,  Raymond  F.  Jahn, 
president  of  the  company*  an¬ 
nounced.  He  will  be  responsible  to 
William  H.  Newell,  vice-president 
for  engineering. 


SOLVE  CORROSION  PROBLEMS 
WITH 


Fastenings  represent  a  vital  part  of  any 
electronic  equipment.  And  yet,  fastenings 
represent  an  extremely  small  part  of  the 
cost.  That’s  why  so  many  electronic  man¬ 
ufacturers  demand  the  best  fastenings  pro¬ 
curable — Harper. 

Over  7,000  different  Harper  Fastenings 
are  available  from  stock  —  bolts,  nuts, 
screws,  washers,  lock  washers,  rivets — of 
brass,  naval  bronze,  silicon  bronze.  Monel, 
stainless  steel  and  aluminum. 

Harper  offers  electronic  manufacturers 
these  advantages:  One  source  of  supply, 
one  order  to  write,  one  account  to  keep, 
one  bill  to  pay.  There  is  a  Harper  distribu¬ 
tor  near  you  with  stocks  to  fill  your  order. 
Harper  engineers  and  metallurgists  will 
gladly  assist  you  in  the  solution  of  any  fas¬ 
tening  problem  you  may  face. 

THE  H.  M.  HARPER  COMPANY 
8244  Lehigh  Avenue,  Morton  Grove,  Ill. 

Mail  the  coupon  below  for  _ 

complete  catalog  of  \ 

Harper  Everlasting 
Fastenings.  There  is  a 
Harper  aistributor  near 

you  with  stocks  to  fill  HIlllllBlI 

your  requirements.  EVEIUSTINfi^rimNINtS 


Henry  F.  McKenney 

Mr.  McKenney,  a  graduate  of  the 
University  of  Cincinnati,  came  to 
Ford  Instrument  eleven  years  ago 
as  a  test  engineer.  He  entered  the 
design  engineering  department 
shortly  thereafter,  specialized  in 
airborne  equipment,  and  has  been 
assistant  chief  engineer  for  the  past 
two  years. 

He  holds  four  patents  with  eight 
more  pending  on  magnetic  ampli¬ 
fiers,  servo-mechanisms  and  elec¬ 
tronic  equipment. 


The  H.  M.  Hsrper  Comrany 
8244  Lehigh  Avenue 
Morton  Grove,  IlUnoit 

Please  send  the  complete  catalog  of  Harper  Everlasting 
Fastenings. 


Specialists  in  a// 
Non-Corrosiv*  Metals 


Seme. 


Cotton  Returns  To  Philco 

Richard  W.  Cotton,  on  leave  from 
Philco  since  June  16,  has  resigned 
as  director  of  NPA  Electronics  Di- 
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Advertisers; 


How  about 
the 

NUCLEAR 

field? 


There  are  a  good  many  adver* 
tisers  using  ELECTRONICS, 
who  should  also  be  advertising  in 
NUCLEONICS. 

Particularly  in  instrumentation 
and  laboratory  equipment,  there 
is  a  cross-over  of  use  in  the  elec¬ 
tronic  and  in  the  nuclear  field. 

But,  there  is  very  little  cross¬ 
over  in  the  subscriber  lists  of  the 
two  publications  — a  matter  of  a 
few  percentage  points. 

It  is  quite  possible  that  you  are 
doing  an  effective  presentation  of 
your  products  and  abilities  in  this 
excellent  issue,  but  are  missing 
such  presentation  before  one  of 
the  fastest  growing  fields  in  the 
country’s  history  — the  field  of 
atomic  energy. 

The  sales  representatives  of 
ELECTRONICS  are  also  the  sales 
representatives  of  NUCLEONICS. 
They  have  much  evidence  pointing 
to  the  opportunities  in  this  great 
NEW  field.  Ask  them  to  show  you 
what  your  potentials  can  be. 


NUCLEONICS 


A  MrCraw-Hill  Publication 
330  West  42nd  St. 

New  York  36,  N.  Y. 


m 


'^mucnuc  WiR/MB  SfsreMS 


f  Year  after  year  —  for  over  ten  years  —  UNILECTRIC 
has  produced  millions  of  wiring  systems,  for  more  than  150 
leading  manufacturers  of  electric  and  electronic  produas. 
From  controls  to  complex  armed  forces  equipment,  these 
wiring  systems  have  consistently  met  the  most  exacting  re¬ 
quirements  and  provided  substantial  savings  to  each  customer. 


To  assure  utmost  dependability  plus  cost  saving  engineering 
assistance,  low  cost  production  and  "on-schedule  delivery" 
investigate  UNILECTRIC  today. 


I# 


'imecmc  Wibibb  Systems 


Manufa<tured  by 

UNITED  MANUFACTURING  &  SERVICE  COMPANY 

409  SOUTH  6th  STREET  •  MILWAUKEE  4  WISCONSIN 


IXTiND  THE  RANGE  OF 

STANDARD  FRIQUINCY  COUNTERS 

wohth,  decaviders 


•  NO  LOSS  OF  ACCURACY 

•  USS  SIONAL  LSm 


f  Gains  of  up  to  1000 1 1  j 
\  with  som*  modols  / 


10  me.-  100  me 


DKAVIDER 

Modal  10100 

YOUR 

FREQUENCY 

COUNTER 

— O'N 

k=F=®i 

=.Qiw  Up  to  10  me. 

Fraquancy  Ceunlar  DECAVIOER 
Ronga  Modal  No. 


Up  to  10  me  I  1030 


Up  to  10  me  I  10100 


Up  to  1  aw  I  110 


Up  to  100  kc 


Extandt  Ronga  to 


10  me.—  20  me. 


I  me.-  10  me.  (9 


100 kc.—  10  me.  (10  ronga*} 


R«ad  your 
~  counter  and 
add  speci- 
fiod  fixod 
froquoncy 

Prica  f.o.b 
ColdwaH.  N.  J. 


$295.00 


495.00 


395.00 


545.00 


NEW  HIGH  GAIN 


(SO  OR)  UNITS  FOR  LOW  LiVEL 

S  MILLIVOLT  OR  LESS)  PRECISION 
FREQUENCY  MEASUREMENTS 


Decas'ider  for  use  with  any  single  10  me  band  in  range  from  20-250 
me  —  $495.00.  Decavider  for  use  with  any  single  10  me  band  above  250  me— 
price  upon  request.  EOOTN  NO.  4^^ 


DECADE  INSTRUMENT  CQ. 


Box  153,  Caldwell,  N.  J. 
Phone  CAldwell  6-42S8 
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vision  to  return  to  his  position  as 
assistant  to  the  president  of  Philco, 
William  Balderston.  He  has  agreed 
to  remain  as  head  of  the  electronics 
board  on  a  part  time  basis  until  the 
new  director  takes  over.  Deputy 
Director  Donald  S.  Parris  will  be¬ 
come  director  of  the  Electronics 
Division. 


Ryder  Named  President 
Of  ’53  NEC 

J.  D.  Ryi®r,  head  of  the  electrical 
engineering  department,  University 
of  Illinois,  has  been  named  presi¬ 
dent  of  the  1953  National  Electron¬ 
ics  Conference  Inc.  C.  E.  Barthel, 
Jr.,  Illinois  Institute  of  Technology, 
was  named  chairman  of  the  board. 

The  ninth  annual  conference  will 
be  held  September  28,  29  and  30, 
1953  at  the  Hotel  Sherman  in 
Chicago. 

Other  officers  are :  executive  vice- 
president,  R.  M.  Soria  of  American 
Phenolic  Corp. ;  executive  secretary, 
Karl  Kramer  of  Jensen  Radio  Co.; 
secretary,  J.  M.  Cage  of  Purdue 
University;  treasurer,  G.  E.  Fostor 
of  Metrotjrpe  Corp. 

The  conference  is  sponsored  by 
the  AIEE,  IRE,  Illinois  Institute  of 
Technology,  Northwestern  Univers¬ 
ity  and  the  University  of  Illinois, 
with  participation  by  Purdue  Uni¬ 
versity  and  the  University  of  Wis¬ 
consin. 


Tli«  l•dMan  Modtl  V  Micre-Micro<imm*(tr-fot  >Im 
prteiM  m«Murtffl*nt  oi  •xircmtl)’  tflioll  •lactricol 
cvrr*nt>.  itimon  Initrumtnit,  Inc.,  South  fotadono, 
Californio. 


TO  MIASURE  ELECTRICAL  CURRENTS  a$  small  as  three-tenths 
of  a  trillionth  ampere  within  5%,  the  Beckman  Model  V 
Micro-Microammeter  depends  on  precision  ambient  com¬ 
pensation  by  an  Edison  sealed-in-glass  thermostat. 

IN  OPERATION,  the  Micro-Microammeter  conducts  the  cur¬ 
rent  to  be  measured  through  a  very  high  input  resistance 
—  from  3x10^  to  10^*  oh^.  The  voltage  produced  across 
this  resistance  charges  a  vibrating  reed  capacity  modulator, 
oscillating  at  120  cycles  per  second,  which  converts  the 
voluge  to  an  alternating  signal.  After  passing  through  a 
four-stage  amplifier,  the  signal  is  converted  back  to  direa 
current  for  measurement. 

WITHOUT  THE  PROTECTION  of  an  EDISON  thermosut  to  con¬ 
trol  the  temperature  of  the  input  compartment,  the  pre¬ 
cise,  1  %  reproducibility  could  be  destroyed  through  varia¬ 
tion  of  the  temperature  with  input  resistance  or  contact 
potential  of  the  vibrating  reed. 

EDISON  THERMOSTATS  feature  subility  measured  in  years, 
control  within  ^0.1*  F  and  capacity  to  113  volts,  8  am¬ 
peres  d.c.  or  1000  watts.  Edison  temperature  control 
engineers  will  be  glad  to  work  with  you  on  the  solution 
of  your  ambient  protection  problems.  Just  call  or  write  to: 


Wright  Advanced  To  V-P 
at  Capehart-Famsworth 

The  promotion  of  Anthony  Wright 
to  vice-president  in  charge  of  the 
commercial  products  division  of  the 
Capehart-Farnsworth  Corp.  was  re¬ 
cently  announced  by  Fred  D.  Wil¬ 
son,  president. 

Mr.  Wright,  who  joined  Capehart 
early  in  1950  as  chief  engineer,  be¬ 
came  vice-president  in  charge  of 
engineering  for  the  consumer  prod¬ 
ucts  division  in  February  of  that 
year.  A  pioneer  in  the  radio  and 
television  industry,  Mr.  Wright  was 
chief  engineer  for  the  Magnavox 
Corp.  immediately  prior  to  joining 
Capehart.  From  1929  to  1947  he 
was  with  the  RCA  Victor  Division 
of  RCA  and  was  responsible  for 
many  of  the  advances  in  radio, 
phonograph,  and  television  engi¬ 
neering  at  RCA.  As  chief  engineer 


TIME  hot  no  opporont  ofloct 
an  Ediion  S»ol»d-ln-Glott 
Thormoitott. 


JhOtfllM  IXCdMOlU 

INCORPORATED 


liittrviiitfil  •  D«pt*  54.  Orong»,  N«w  J«rs«y  Vm  BVIvWIV 

AT  THI  t.R.I.  RHOWp  Orui4  CMitr«l  Mm*.  Mareli  23-25.  Mir«  to  vUlt  th*  CdiMii  Wo.  4-714. 
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STILL  TOPS 
IN  THE  FIELD 


E.  F.  JOHNSON  COMPANY 


CA^ACITOIS.  INOUCTOaS.  SOCKifS,  INSUIATOIS.  AlUGS.  JACKS,  DIALS,  AND  PILOT  LIGHTS 


Now  ...  do  away  with 
wasteful  "cut-and-try ' 
methods 

Read 

VACUUM 

TUBE 

OSCILLATORS 


•  Designed  for  use  on  AC  lines  where 
successful  servicing  of  electronic  or 
electricol  equipment  depends  upon  the 
regular  servicing  of  such  equipment  based 
on  actual  operating  (or  idle)  time.  Unit 
has  o  range  of  9999.9  hours  and  resets 
automatically  at  10,000  hours.  Can  be 
supplied  for  either  120  or  240  volts.  60 
cycle  operation  and  has  operating  tem¬ 
peratures  of  — 55  to  +55*  C. 


By  WILUAM  A.  EDSON 
Dhtctar  of  Eittirictd  Emthottrimt 
Otorgis  ImttilMio  of  Tothnology 


I-IERE  is  the  volume  enjtineers 

'  and  designers  have  been  wait¬ 
ing  for  .  .  .  the  very  first  compre¬ 
hensive  work  on  oscillator  design 
and  operation. 

It  covers  the  many  factors  affect¬ 
ing  the  behavior  of  oscillators, 
shows  you  how  to  predict  this  be¬ 
havior  and  how  to  design  circuits 
to  meet  your  specific  needs. 

You  would  have  to  scour 
through  hundreds  of  books,  jour¬ 
nals  and  bulletins  to  get  ail  this 
valuable  information.  Instead, 
Edson  has  done  the  research  for 
you,  giving  you  in  one  handy 
source  all  the  facts  you  need  on 
electronics,  circuit  throry  and  dy¬ 
namics  for  the  clearest  possible 
picture  of  oscillator  operation. 
Each  chapter  is  self-sufficient, 
making  the  book  a  convenient 
handbook. 

A  pre-puhlicaiion  reviewer  said: 
”...  an  important  contribution 
to  the  field  of  vacuum  tube  cir¬ 
cuits.  It  gives  a  very  comprehen¬ 
sive  presentation  of  the  subject  of 
practical  oscillators.  The  material 
is  largely  descriptive  but  does  con¬ 
tain  some  mathematical  analysis 
where  it  can  be  handled  without 
difficulty.  The  general  level  of  the 
material  is  such  that  it  could  be 
easily  handled  by  an  average  engi¬ 
neer  in  the  field  .  . .  Edson's  book 
is  very  complete  and  has  many  of 
the  characteristics  of  a  handbook 
on  oscillators.” 


kunning  Time  Meter  is  available  3“ 
square  or  316"  round  BakelHe  case 
or  316"  round  hermetically  sealed 
case. 


•  9999.9  hour  rango 

•  1 0,000  hour  automatic  rosot 

•  —55  to  +55*  C.  oporoting 
tempo  roturo. 

Write  Dept.  F-33  for  further  details 


BURLINGTON  INSTRUMENT  COMPANY 
DEPT.  F.33  BURLINGTON^  IOWA 


spacing  arc  more  than  ade¬ 
quate  lor  voltages  involved. 
High  frequency  tube  pcriornrt- 
ance  is  not  impaired  by  stray 
capacity.  t 

Catalog  973  describes  the  J 
most  complete  line  of  trans-  M 
mitting  and  industrial  tube  M 
sockets  on  the  market. 


Whatever  your  requirements, 
W  you’ll  find  a  Johnson  socket 
W  ideally  suited  for  your  purpose . 
i  This  socket  will  have  high 
r  frequency  insulation,  low  con¬ 
tact  resistance  and  will  hold 
the  tube  securely. 

Design  is  such  that  mount¬ 
ing  is  simple.  Insulation  and 


Write  for  a  copy  om  lO-day  approved 


WRITE  FOR  CATALOG  973 


JOHN  WILEY  &  SONS,  INC. 

440  Fourth  Avo.,  Now  Yoric  14,  N.  Y, 


228  SECOND  AVENUE  SOUTHWEST 


WASECA,  MINNESOTA 
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•  DESIGN  AND  DEVELOPMENT 
•SAMPLES  DELIVERED  QUICKLY 

•  QUALITY  FROM  “KNOWHOW" 

Expanded  facilities  available 
for  immediate  delivery 
of  your  production  requirements 

TRANSFORMERS  ENGINEERED  AND  MANUFACTURED 

BY  TRESCO 


Coated  to  meet 
MlL-T-27 


Specialized  Trans¬ 
former  Assemblies 
Putted  and  Cased 


Hermetically 

Sealed 


n 


Magnetic  Amplifiers 


S«nd  information  on  quotas  or  have  us  send  a  rep¬ 
resentative  to  call  on  you. 


TRESCO 

3826  Terrace  St.,  Phila.,  Pa. 

Phone  IVyridge  3-1383 


PLANTS  AND  PEOPLE  (coatinucd) 

for  the  home  instrument  depart¬ 
ment,  television  section,  he  was  re¬ 
sponsible  for  the  development  of 
RCA's  first  postwar  television  re¬ 
ceivers  ;  he  was  also  in  charge  of  the 
development  of  airborne  television 
equipment.  While  vice-president 
in  charge  of  engineering  at  Cape- 
1  hart  he  has  designed  many  highly 
successful  television  chassis,  includ- 
I  ing  the  CX-37  now  in  production, 

I  In  addition  to  his  work  in  radio 
I  and  television  engineering,  Mr. 

1  Wright  has  spent  much  time  in  the 
radio  retailing  field.  A  native  of 
England,  he  was  educated  at  Oxford 
University. 

PCA  Moves  Into  New  Plant 

i  PCA  Electronics,  Inc.,  manufac¬ 
turers  of  miniature  pulse  trans¬ 
formers  and  delay  lines  used  in 
computers,  guided  missiles  and 
radar  equipment,  recently  moved 
into  a  new  building  in  Santa  Mon- 
I  ica,  Calif. 


N*w  PCA  Plan! 

The  new  building  has  more  than 
5  times  the  fioor  area  of  the  previ¬ 
ous  plant,  increasing  production 
facilities  and  providing  room  for 
the  expanding  research  and  de¬ 
velopment  departments  of  the  com¬ 
pany. 

Sylvania  In  Canada 
Elects  New  Officers 

The  election  of  four  new  top- 
ranking  officers  oi  Sylvania  Elec¬ 
tric  (Canada)  Ltd.,  wholly  owned 
manufacturing  subsidiary  of  Syl¬ 
vania  Electric  Products  Inc.,  was 
announced  by  the  Canadian  corpor¬ 
ation’s  board  of  directors. 

Ralph  E.  Niedringhaus,  a  mem¬ 
ber  of  the  Sylvania  staff  in  the 
United  States  since  1938,  becomes 
president  of  the  Canadian  sub¬ 
sidiary  under  the  new  organization. 
Other  officers  elected  by  the  direc¬ 
tors  are:  W.  Benton  Harrison, 
treasurer ;  William  B.  O’Keefe,  vice- 
president  in  charge  of  manufactur- 
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NEW  PRODUCT  DEVELOPMENT  SHOWS 


Visit  us  at  Booths  1>126  and  1>127— Radio  Engineering  Show 


LAVOIE  HAS  EYES  ON  FUTURE 


NEW  AUTOMATIC 
HYDRO-TUNER  NEEDS 
NO  PRE-SETTING 

Here,  at  last,  is  an  electronically  con* 
troUeid  hydraulic  power  transmission 
system  for  tuning  sugcs  of  electronic 
equipment  that  needs  no  mechanical 
pre*setting. 

This  system  has  many  advantages : 

It  tunes  on  the  signal  rather  thisn  on 
a  pre-set  mechaniad  point.  This  elimi¬ 
nates  the  possibility  of  errors  due  to 
wear,  chasw  distortion,  shock  and  tem¬ 
perature  changes  . . .  Means  less  main¬ 
tenance  problems,  longer  life  for  equip¬ 
ment. 


Dependable  tuning  of  high  Q  circuits 
is  made  possible  because  of  the  extreme 
accuracy  of  the  tuner. 

Rigid  locking  of  moving  parts  after 
tuning  elimiiutes  the  chai^  of  detun¬ 
ing  due  to  shock,  vibration,  etc. 

Greater  flexibility — ^The  basic  system 
nuty  be  applied  to  many  types  of  tun-, 
ing  or  poMtioning  problems,  because  of 
the  simplici^  of  the  operating  princi¬ 
ples. 

We  invite  you  to  write  for  more  in¬ 
formation  on  the  Hydro-Tuner  and  how 
it  can  be  applied  to  your  particular 
problems.  Write  Lavoie  Lalwratories, 
Morganville,  N.  J. 


VHF  OMNIRANGE 
NOW  PACKAGED 
IN  SINGLE  UNIT 

Now  ...  A  VHF  Omnirange  which  is 
packaged  in  a  single  unit,  eliminating 
the  purchase  of  components  section  by 
section  from  different  manufaaurers. 

VHF  Omnirange  has  been  accepted 
by  internatiofud  agreement  as  the  most 
desirable,  dependable,  and  economical 
system  for  short  range  navigation. 

Instead  of  permitting  only  four 
courses  as  is  the  case  with  the  conven¬ 
tional  Aural  “A-N”  system,  VHF  Om¬ 
nirange  will 


Make  possible  a  theoretically  infinite 
number  of  courses ; 

Allow  for  tangential  approaches  in 
addition  to  conventional  tead-on  ap¬ 
proaches  ; 

Eiuible  the  pilot  to  determine  his  po¬ 
sition  quickly  by  “fixes"  on  two  Omni 
stations ; 

AUow  the  pilot  to  nuiintain  any  an^ 
of  approach,  either  in  azimuth  or  ele¬ 
vation,  by  pre-setting  the  aircraft  re¬ 
ceiver. 

The  transmitter  has  a  nominal  range 
of  100  miles  at  normal  flying  altitudes, 
and  the  system  operates  in  the  VHF 
range,  on  an  assi^ed  band  of  112  to 
118  Megacycles.  For  further  informa¬ 
tion,  contact  Lavoie  Laboratories, 
Morganville,  N.  J. 


239-B  OSCILLOSOPE 
SHOWS  ADVANCED 
DESIGN 

For  those  who  require  a  rugged,  pre¬ 
cision  instrument  for  the  stud^  of  pulse 
phenomena,  here  is  a  new,  revned  oscil¬ 
loscope.  Its  new  features  make  it  one  of 
the  most  outstanding  instruments  in  its 
field.  Look  at  these  ^tures : 

1.  New  scale  design  allows  inaertion  of 
special  scales  as  aid  in  interpretation 
of  curved  patterns. 

2.  Frequency  range  from  S  to  IS  Mega¬ 
cycles. 

•.  Improved  rise  time  of  .033  microsec¬ 
onds. 


4.  New  Input  impedance  without  probe 
— 1  Megohm.  With  Probe — 10  Meg¬ 
ohms. 

5.  Continuous  trigger  rate  permits  se¬ 
lection  of  any  rate  from  10  cycles  to 
10  Kilocycles.  For  further  informa¬ 
tion,  write  Lavoie  Laboratories, 
Morganville,  New  Jersey. 

S^J!>crcdc)rm 


MORMNVIUC.  NEW  JERSEY 
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ing;  and  Guy  Therien,  secretary. 

Mr.  Niedringhaus  has  been  sales 
manager  of  Sylvania's  lighting  di¬ 
vision  in  the  Cleveland,  Ohio  dis¬ 
trict  since  1947.  Mr.  Harrison  also 
is  treasurer  of  Sylvania  Electric 
Products  Inc.  Mr.  O'Keefe  has 
been  plant  manager  at  Drummond- 
ville  since  1949  and  Mr.  Therien 
joined  the  Canadian  corporation  in 
the  same  year  as  supervisor  of  plant 
accounting,  becoming  office  man¬ 
ager  in  1951. 

The  company  is  now  building  a 
large  new  plant  in  Drummondville, 
Canada  to  produce  electronic 
devices  for  Canadian  defense 
purposes. 


NEW  SUB-MINIATURE 
30%  SMALLER 

Without  Sacrificing  Pin  Diameter 


Law  Joins  CBS*Hytron 
As  Assistant  toV-P 

Charles  F.  Stromeyer,  vice-presi¬ 
dent  in  charge  of  manufacturing 
and  engineering  of  Hytron  Radio  & 
Electronics  Co.,  announced  the  ap¬ 
pointment  of  Dr.  Russell  R.  Law  as 
his  assistant.  He  will  advise  Mr. 
Stromeyer  on  special  technological 
problems. 


Hove’s  the  way  to  solve 
your  sub-miniature  con¬ 
nector  problems  without 
getting  the  usual  com¬ 
plaints  from  Production 
becouse  of  special  sub¬ 
standard  wiring  require¬ 
ments,  misalignnient  due 
to  bent  or  broken  contorts, 
ond  damaged  moldings. 


.040  DIAMim  CONTACT  MNS 

Although  the  unit  itself  is  s  full  80% 
smsUer  then  our  Series  20  ministure  Con- 
neetors,  the  Continental  Sub-Miniature 
Rectangular  Series  SM-20  Connectors 
feature  the  same  husky  .040  diameter  con¬ 
tact  pins  —  precision  machined  phosphor 
l>ronse  and  assembled  in  a  unique  floating 
arrangement  to  insure  self-alignment  of 
each  individual  contact  for  reduced  engage¬ 
ment  and  disengagement  force.  POSITIVE 
POLARIZATION  is  achieved  with  the  use 
of  a  reversed  guide  pin  and  guide  socket. 


74  HOUR  DiLIVIRY  ON  A  VARIITY 
OF  STOCK  CONNICTORS 

SM-20’s  presently  can  be  supplied  within 
24  hours  with  either  11  or  20  contacts,  and 
a  choice  of  molding  compounds . .  .choice  of 
mineral  filled  flame- resistant,  high  strength 
Melamine  insulation,  Plaskon  glass  rein¬ 
forced  alkyd  type  440A,  or  Diallyl  Phthalate 
type  1-501.  All  these  stock  SM-20  models 
have  been  designed  to  withstand  the  same 
adverse  field  conditions  under  which  the 
popular  miniature  Continental  Series  20 
has  been  tested  and  approved  by  leading 
manufacturers. 


CUSTOM  MODELS  AVAILABLE 

Our  engineering  staff  will  be  pleased  to 
discuss  your  particular  sub-miniature 
application  problems.  Sub-miniature  con¬ 
nectors  other  than  our  stock  designs  deliv¬ 
ered  within  6  weeks.  Please  write  for 
Bulletin  S-M  to  DeJur  Amsco  Corporation, 
Dept.  E-1,  46-01  No.  Blvd.,  Long  Island 
City  1,  N.  Y. 


During  the  last  eighteen  years. 
Dr.  Law  has  been  with  RCA  in  Har¬ 
rison  and  Princeton.  Among  his 
contributions  are  improvements  in 
electron  optics,  projection  screens 
and  tri-color  picture  tubes.  More 
recently,  he  has  devoted  his  efforts 
to  color  television  and  semicon¬ 
ductors. 


NO  SPECIAL  WniNO  NECESSARY 

This  new  SM-20  Series,  the  only  sub-minia¬ 
turised  connector  that  will  stand  up  under 
a  eontinuoHM  5  amp.  optration,  requires 
no  special  wiring.  Unlike  other  sub-minia¬ 
tures,  SM-20’s  use  120  AWG  wire,  thus 
avoiding  the  necessity  for  soldering  sub¬ 
standard  wires. 


VISIT  US  AT  BOOTH  4-125,  I.R.E.  SHOW 


Sarkes  Tarzian  Expands 

The  RECTIFIER  DIVISION  of  Sarkes 
Tarzian,  Inc.,  is  expanding  its  fa¬ 
cilities  by  adding  a  two-story  struc- 


Weet  were  iaferMStiee?  Um  p<Nt  card  ee  lest  peg*. 
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Octal  ba&etypi 
with  snap  on 
dust  cover 


Sealed  with 
header  for 
solder 
connections 


RELAYS 


’AMSCO 


Cnginavring  CapraMnlativat  in  frintipml  CWm, 


OMigiwn  ON  bi- 
Hwlr 

anfl* 
iM«rt  for  ro«om* 
mondotient  and 
tuggottiont. 

•  2"  Diamgtcr 

•  4  Wafts  Fully  Enclos«d 

•  10  to  200,000  Ohms  Accuracy 
up  to  1% 

•  linoority  up  to  0.3% 

•  Non  Linear  Windings 

•  360*  (Continuous)  Mechanical 
Rotation 

e  320*  Electrical  Rotation 

•  Taps  as  Required 

•  High  Resolution  1,000,000 
Cycles  Operational  Life 

e  Precious  Metal  Contacts 

•  Low  Torque  1  oz.  inch 

•  Centerless  Ground  Stalnlott 
Steel  Shafts 

•  Ball  Bearings  to  Special  Order 

•  Single  or  Ganged  Units 

•  Servo  Type  Mounting  or  Single 
Hole  Threaded  Bushing 

•  Numerous  Shaft  Designs 


ELECTRONICS  SALES  AND 
APPLICATION  ENGINEERS 


High-Frequency  Heating,  Microwave  Communication, 
V.H.F.  Communication,  Power-Line  Carrier  and 
Military  Communication  and  Radar  Equipment 


Th«  •xpemding  Elsctronlcs  DiTUlon  oi  WasliaghouM  has  a  numbsr  oi  dssli- 
abU  solss  and  appltcat!on  snginssring  positions  opon  tor  msn  wsU  quoiiiisd 
in  ons  or  mors  of  ths  obovs  fislds.  Thoso  openings  rsquirs  Ischnieal  gradnalss 
with  good  psrsonoiitiss  and  biuinsss  sons*,  men  who  iiks  to  msst  psopis  and 
work  with  thorn  on  a  broad  rang#  oi  oguipmont  oppiiccition  piobioms  rather 
than  specialising  in  a  narrow  field  of  design.  Previous  technical  sales  experi¬ 
ence  is  desirable  but  not  necessary. 

Permonent  positions  are  available  at  Headquarters  (Baltimore)  os  well  as  in 
various  sales  offices  throughout  the  country.  The  latter  positions  generally 
require  training  ot  Headquorters  for  a  period  depending  on  previous  experi¬ 
ence. 

All  these  positions  offer  top  pay,  commensurate  vrith  ability  and  experience, 
erith  excellent  opportunity  for  advancement  on  merit.  They  carry  the  usual 
generous  employe  benefits  offered  by  Westlnghouse — low-cost  group  life  and 
hospitalisation  insurance,  an  excellent  retirement  pUm,  graduate  study  oppor¬ 
tunities  and  paid  vacations.  Be-location  allowanees  will  be  mode  by  the 
Company. 

Send  resume  of  qumlHhntlont  to; 


Monoger,  Industrial  Relotionr,  Dept.  CK 
Westlnghouse  Electric  Corporation 
41  Hopkins  Place 
Baltimore  1,  Md. 


Went  mere  informetien?  Use  pest  cord  os  last  page. 
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I  fLANTS  AND  PEOPLE  (contimictf) 

j  ture  to  the  present  plant.  It  will 
I  contain  approximately  20,000  sq  ft 
!  of  floor  space.  This  additional  space 
I  will  be  used  to  make  more  rectiflers 
!  for  the  radio  and  television  indus¬ 
tries  and  to  take  care  of  increased 
government  requirements.  When 
this  building  is  completed  the  pro- 
i  duction  output  can  be  doubled. 


SPECIAL 


Guided  Missiles  And  Atomic 
Energy  Appointments  Made 

Walter  G.  Whitman,  chairman  of 
the  Research  and  Development 
Board  of  the  Department  of  De¬ 
fense,  announced  two  appointments 
on  the  RDB  Committees  on  Guided 
Missiles  and  on  Atomic  Energy. 

James  C.  Starks,  who  is  on  leave 
from  the  Sandia  Corp.,  has  been 
named  executive  director  of  the 
Atomic  Energy  Committee  of  RDB. 

Allen  E.  Puckett,  head  of  the 
aerodynamics  section  of  the  Hughes 
Aircraft  Company,  has  been  ap¬ 
pointed  to  the  Committee  on  Guided 
Missiles. 


Beacon  Plans  To  Open 
Plants  In  Australia 

Beacon  Corp.  of  Chicago  is  plan¬ 
ning  to  open  factories  in  Sydney 
and  Adelaide,  Australia,  to  manu¬ 
facture  television  receivers  and 
antennas.  The  Arm  is  negotiating 
with  the  Australian  Federal  Gov¬ 
ernment  for  permission  to  do  so. 
If  permission  is  granted,  a  sub¬ 
sidiary  company  with  some  Aus¬ 
tralian  participation  would  be 
created.  A  standard  tv  receiver 
would  cost  $225  and  smaller  ones 
about  $160  in  the  country. 

At  least  4  Australian  manufac¬ 
turers  of  wireless  equipment  have 
also  advanced  plans  for  the  local 
production  of  tv  sets  and  equipment. 


Kenyon  oil-filled  Hermetically  sealed  transformers  have  particular  application  to 
pulse  and  hiph  voltage  plate  transformers  ond  to  charging  reactors. 

They  ore  specially  valuable  for  reactors  and  plate  transformers  operating  on  400 
cycle  or  higher  frequency  primary  supply  voltage. 

Becouse  of  their  internal  characteristics  oil-filled  transformers  present  different 
problems  from  conventional  types  Coses  must  be  correctly  designed,  terminals 
properly  constructed  and  seoling  methods  highly  efficient  to  eliminate  oil  leakage. 
Kenyon  has  successfully  solved  these  problems. 

The  result  it  a  unit  with  high  quality  insulation,  small  in  size  yet  possessing  excellent 
life  ond  exceptional  dependability. 

Because  of  substantial  savings  in  size  ond  simplicity  of  insulation,  use  of  Kenyon 
Oil-Filled  Transformers  frequently  results  in  lower  final  cost. 

Booth  No.  1  615,  I.R.E.  Show 


Consolidated  Engineering 
Names  Nunan  V-P 

J.  Kneeland  Nunan  has  been 
elected  vice-president  in  charge  of 
sales  of  Consolidated  Engineering 
Corp.  and  executive  vice-president 
of  CEC  Instruments,  Inc.,  a  wholly- 
owned  subsidiary.  Phillip  S.  Fogg, 
president  of  Consolidated,  made  the 
announcement. 

The  Pasadena  firm’s  recent  pur- 
I  chase  of  the  vacuum  equipment  de- 
I  partment  of  Eastman  Kodak  Co.’s 
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OflMMDAUJ  ' 

•  ,  e  OUTPUT  #1:  100  to  200 

VDC  at  300  ma  regulotod 

i  *  •  OUTPUT  #3:  6.3  Volts  AC 

CT  at  5A  unregulated 
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levi"  m  ie~  I 
wunm  r* 
kmeNv  M  iei| 


'  •  OUTPUT  #3:  6.3  Volts  AC 
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CORONA  HMI  TORMi 
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*  e  OUTPUT  #2:  0-50  VDC. 

0-200  VDC  Bias  Output. 
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AVAiiAMt  e  OUTPUT  #3:  6.3  VAC  at 
stanoamt  I  5A  unregulated 

mo'^mo  ^  •  OUTPUT  #4:  6.3  VAC  at 
;  5A  unregulated 

eAMti  mu  ;  e  RIPPLE  OUTPUT:  Leu  than 
i  8  millivolts  rms 
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Ov«r  10  Years'  Experience  in  Designing  and 
Building  Toroid-L  Units 


mOIO-L-COILS 

Designed  from  the  problem  up,  or  wound  to  specified 
C,  L  and  Q  values.  Precision  wound  on  temperature 
stabilized,  powdered  permalloy  cores,  high  perme¬ 
ability  solio  materials  or  stamped  “O”  cores.  Able  to 
wind  §20  to  §42  wires  on  “wedding  ring”  cores  to 
small  ultimate  I.D.  Facilities  for  all  types  of  winding, 
including  square  coils  wound  from  strip  materials  for 
improved  geometry. 

TRANSFORJUERS 

Multiple  wound  and  tapped  . .  cased  or  uncased  . . . 
for  all  commercial  and  military  applications. 


FILTER  NETWORKS 


Complete  networks  for  audio  or  ultra-sonic  work. 

LITZ-WOUND  TOROIDS 

One  of  the  very  few  sources  equipped  for  litzendraht 
coil  windings. 

LUMPED  PARAMETER  DELAY  LINES 

For  time-measuring  applications. 

MAGNETIC  AMPLIFIER  COILS 

For  complete  servomechanism  and  other  magnetic 
amplifiers. 


OTNn  lAYTNION 
PIOOUCTS  INCLUOli 

MARINERS  PATHFINDER* 
ndari  Submarine  Signal  FATH* 
OMETERS*)  Marine  radio* 
Mlepkoncai  WELDPOWER* 
welder*)  Voltage  (Cabiliier*  (reg¬ 
ulator*))  TranMormcr*)  Recti* 
ChargeR*  battery  charger*) 
RacdriiterR*  battery  etimina- 
tor*)  Sonic  oacillator*  for  labo* 
ratory  rc*earch)  Standard 
control  knob*)  Elactronic  calcu* 
lator*  and  computer*)  Tele* 
vMon  rocdvcr*)  Radio,  tele* 
ytoion.  Mibminiature  and  •pecial 
purpo*e  tuba*)  MICRO- 
THAM*  diathermy  and  other 
•Uctrooic  equipment. 

^cg.  U.S.  Pm.  Off. 


Raytheon  welcomes  inquiries  from  manu¬ 
facturers  and  design  engineers  for  specific  in¬ 
formation.  Immediate  attention  given  to  all 
problems  submitted.  Complete  facilities  for 
engineering  design  and  production  of  models 
as  well  as  large  volume  production. 

RAYTHEON 

MANUFACTURING  COMPANY 

EQUIPMENT  SALES  DIVISION 

DIFT.S270-A,  WALTHAM  S4,  MASSACHUSITTS 

MSTMCT  OFFKU:  ROSTON.  NEW  VORN,  CLEVEUWO,  CMKMO.  NEW 
ORLEMS.  LRS  RNQELES  (WIUIHNGTON).  SAN  nUMdSCO.  SEATTU 
NITERWITIONM.  MVtSiON:  It  RECTOR  STREET,  NEW  YORK  OTV 


PLANTS  AND  PEOPLE  (contiauad) 

Distillation  Products  Industries  is 
expected  to  boost  its  annual  sales 
volume,  currently  running  between 
$8  million  and  S8.5  million,  to  ap¬ 
proximately  S15  million  by  the  end 
of  1963.  An  immediate  responsi- 
I  bility  of  Nunan’s  will  be  to  co¬ 
ordinate  and  administer  this  sales 
expansion. 

I 

New  Company  To  Make 
UHF  Equipment 

I  Granco  Products,  Inc.,  a  new  com- 
I  pany  in  the  electronics  field,  has 
been  organized  to  design,  manufac¬ 
ture  and  distribute  uhf  converters 
and  uhf  measuring  instruments. 
Production  will  begin  at  a  10,000 
sq  ft  plant  in  Long  Island  City, 
N.  Y.  The  new  company  was 
formed  to  meet  the  increasing  de- 
1  mand  for  uhf  converters. 

I  Henry  Fogel,  formerly  manager 


Htarv  Foqgl 

of  commercial  products  division  of 
the  Radio  Receptor  Co.,  Inc.,  has 
j  been  apjiointed  president  of  the  new 
'  firm.  As  manager  at  Radio  Recep¬ 
tor  he  directed  the  development  and 
production  of  uhf  tuners  and  indus- 
I  trial  tv  devices. 


RTMA  Makes  Staff  Changes 

Two  promotions  and  a  staff  addi¬ 
tion  at  RTMA  headquarters  were 
announced  recently  by  executive 
vice-president  James  D.  Secrest. 

Peter  H.  Cousins,  who  has  been 
information  director  of  RTMA  for 
several  years,  has  been  appointed 
special  assistant  to  Mr.  Secrest  and 
staff  assistant  to  the  technical 


Woat  mor*  iafoniMtion?  Ut*  pMt  cord  mi  last  pog*. 
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■**  Just  a  Few  of  The  * 
*  Many  Items  We  Carry  * 

TUBES 


7I7A .  . . 
3SVrH.. 
MS 

.4S  WLM.' 


IMS. 

ISIS. 


)»■ 

1.49 

I7.9S  ^ 
S.S9  >*• 
U.9S 


...  .»  CKIM9 .  I.9S 

. .  4.9S  7i4A .  J.9S  If 

IWSA . 49  7i4B .  2.99 

XIS9 .  24.99  SIS .  3.99  ^ 


lOOTH  . . .  $7.95 


DC9  CRYSTALS 

1000  Kc  f9r  BC  221  Fr9-  r-f  r  ne 
au9iicy  M9t9n.  Brand  Naw, 


Transmitting  Crystals 
in  CR1  Holders 


♦ 

4970  Kc  S6A0  Kc 

■K  9080  Kc  7010  Kc 

9570  Kc  7440  Kc 

•K  7S10  Kc  Cuh 

^  Sockets  for  above  Crystals.  .  .  .  19s 

^  Coll  or  write  us  for  your  requirements, 

■K  » 

* 

*  215  Fulton  St. 

*  New  York  7  New  York  * 

*  Tef.  WOrtfi  4-2882  * 

if  if.  If.  if.  If.  If  If  if  if  If  If  If 


69i^  ! 

I 

li 

Prompt  delivery  assured. 

MICHAEL  STAHL  lie. ' 


FOR  MARKINC... 

PLASTIC  •  METAL 
GLASS  •  PAPER 
RUBBER*  CERAMIC 
CARDBOARD 

In  such  products  os 
Resistors,  capacitors, 
valves,  tubes,  labels, 
sleeves,  sporfc  plugs,  car¬ 
tons,  etc.,  etc. 

THESE  PRODUCTS 
AND  MANY  OTHERS 
OF  ALMOST  ANY 
MATERIAL  AND  SHAPE 
CAN  BE  IMPRINTED 

ON  THE 

REJAFIX 

MARKING  MACHINE 

Why  not  semf  us  sampims  of  your  products?  They  will  bo  tost-printod  and 
returned  to  you  for  your  exominatlonl 

•  REJAFIX  HAND-OPERATED  MODELS  FOR  SMALL 
RUNS.  FULLY  AUTOMATIC  MODELS  FOR  MASS 
PRODUCTION. 


Popper  &  sons 


INC. 


300  FOURTH  AVENUE 
NEW  YORK  10,  N.Y. 


ff  ^  e  e  \ 

precision 

LEADS^ 


hand-wound 

COILS . 


A I 

MACHINED  ^ 
TUBE  ^ 
L  COMPONENTS 

L  to  (ustomers 
^  soecificotions  ^ 


ELECTRONIC  PARTS  MANUFACTURING  CO.,  Inc 

SOS  25th  St.,  Union  City,  N.  J. 


e  A  precision  device  for  the  generation  of 
accurate  and  variable  time  intervals 
from  .00001  to  10  tecondt. 

Also  available; 

Model  A-2  — .8  to  100,000  /xs. 

Write  for  complete  data: 

Our  bulletins  E-A-4  and  E-A-2 


Electrenk  Farts  Manufacturing  Ce.,  Inc. 
90«  2Slti  St.,  Union  Ctty,  N.  J. 

Send  me  copy  ef  yeur  brechure. 


RML  Your  products  can  | 
■■■A  only  be  os  good  as  | 
fke  parts  you  put  | 

into  them!  | 

UNO  US  YOUR  lUtEFRINTS  er  I 


ELECTRONICS  CO. 

3707  9.  BOaimON  tiVO.,  CULVta  CITY,  CMtS. 
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Solcv  Bondia  Infornational  0i 


25+illS 


TiiiMmitttn 


CMtral 

Trim- 

iMMft 


Autosyn"^ 


Precision-Buiit  by 

ECLIPSE-PIONEER 


For  more  than  18  years,  Eclipse-Pioneer  has  been  a  leader  in  the  devel¬ 
opment  and  production  of  high  precision  synchros  for  use  in  automatic  con¬ 
trol  circuits  of  aircraft,  marine  and  other  industrial  applications.  Today, 
thanks  to  this  long  experience  and  specialization,  Eclipse-Pioneer  has 
available  a  complete  line  of  standard  (1.431*  dia.  X  1.631*  Ig.)  and 
Pygmy  (0.937*  die.  X  1.278*  Ig.)  Autosyn  synchros  of  unmatched  preci¬ 
sion.  Furthermore,  current  production  quantities  and  techniques  have  re¬ 
duced  cost  to  a  new  low.  For  either  present  or  future  requirements,  it  will 
pay  you  to  investigate  Eclipse-Pioneer  high  precision  at  the  new  low  cost. 


*tC6.  TRAOC  MARK  ICNOIt  AVIATtON  COtfOAATHM 


AVIRAOl  niCTRICAl  CHARACTfRISTICS— AY.300  SERIES** 


PLANTS  AND  PEOPLE  (contiimcd) 

products  division. 

Tyler  Nourse,  who  served  as 
assistant  information  director 
under  Mr.  Cousins,  has  been  pro¬ 
moted  to  the  position  of  editorial 
director  in  charge  of  RTMA  pub¬ 
lications. 

Herbert  F.  Hodge,  Jr.,  formerly 
in  government  information  service, 
has  joined  RTMA  headquarters 
staff  as  an  editorial  assistant  to 
Mr.  Nourse. 

The  staff  reorganization  was  ef¬ 
fected  following  the  resignation  of 
R.  M.  Haarlander,  who  has  served 
as  staff  assistant  to  the  technical 
products  division  for  the  past  five 
years.  Mr.  Haarlander  resigned  to 
take  a  position  in  private  industry. 

Carpenter  Forms  Summit 
Engineering  Co. 

I  Douglas  H.  Carpenter,  president, 
announced  the  establishment  of 
Summit  Engineering  Co.,  Hartford, 
Conn.,  for  the  manufacture  of  tele¬ 
vision  antennas  and  electronic 
equipment. 


for  dotalod  UormtaHom,  writm  to  Dopt.  C 
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I  ERCO  Apointg  Greene 
V-P  And  General  Manager 

Board  of  directors  of  the  Engineer¬ 
ing  and  Research  Corp.  announced 
the  appointment  of  William  L. 
Greene  as  vice-president  of  engin- 
neering,  and  general  manager. 

As  chief  engineer,  Mr.  Greene 
assumed  the  leadership  in  organiz- 


Douglas  H.  Corpontor 

i 

I  Mr.  Carpenter  holds  many  basic 
'  patents  in  antenna  design  and  elec- 
;  tronics  circuitry.  His  business  ex- 
■  perience  includes  5  years  as  chief 
’  engineer  of  the  McMurdo  Silver  Co. 
I  and  several  years  in  a  similar  ca- 
I  pacity  with  the  LaPointe-Plasco- 
I  mold  Corp. 
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New  Ceramic  Lossy  Material  Stable  Up  to  2000”  F 
Means  Greater  Efficiency  in  These  Waveguide,  High  Power  Terminations,  and  Attenuators 


"Eilex",  a  new  ceramic  lossy  material,  is  now  available  in  waveguide, 
high  power  terminations  and  attenuators  from  Electro-Impulse  Labora¬ 
tory. 

This  new  material  is  extremely  durable,  provides  a  strong  adhesive 
bond  to  waveguide  walls,  withstands  temperatures  up  to  2(^”F,  and 
handles  the  thermal  shock  efficiently. 

Eilex  is  stable  up  to  2000°F  (doesn't  emit  steam  or  water,  charac¬ 
teristic  of  dummy  loads  using  a  Portland  cement  and  graphite 
mixture  for  the  lossy  material.) 

The  waveguide  loads  use  walls  that  are  poor  conductors,  which  means 


a  more  efficient  removal  of  the  heat  generated  in  the  load,  and  less 
tendency  toward  pulsepower  breakdown  (arcing)  as  may  occur  in 
designs  which  use  filling  material  in  the  waveguide. 

New  construction  shortens  path  between  inner  surface  of  lossy 
guide  to  heat  conducting  material. 

Hot  spots  hove  been  eliminated. 

Attenuators  are  accurately  calibrated  and  may  be  used  as  o  termina¬ 
tion  and  power  measuring  device  in  conjunction  with  a  thermister 
bridge. 

For  details,  write  Department  "E". 


Type 

Frog 

Range  ! 

KMC 

Waveguide 
in  inches 

Nominal* 

Average 

Power 

Dissipation 

■ 

Moximum 

V.W.5.«. 

Sise  In 
inches 

Weight 

Flange 

DUMMY  LOADS 

HPTKIOO 

lo-as.so 

'/j  >  'A 

40  W. 

I.IS 

0  leaf 

2  tbs. 

U6425/U 

DA22/U 

0.3-12.4 

1.2  s  1 

I7S  W. 

I.IS 

II  >2.5  >2.5 

3  lbs. 

U63t/U 

HPTXStSO 

0.2-12.4 

•/i  >  1 

250  W. 

II  I  3.1  >3.5 

3'A  Tbs. 

U63y/U 

HPTXSISO 

0.2-12.4 

'/i  I  i 

ISO  W. 

II  >2.5  >2.5 

3  Ibi. 

UG3i/U 

HnXS75 

0.2-12.4 

'/»>  I 

75  W. 

1 1  loaf 

2'/,  lbs. 

UG3t/U 

0A2I/U 

7-10 

I'A  I  H 

200  W. 

1.15 

ll.5>3.5>3S 

4  lbs. 

UGSI/U 

HrrxL2S0 

7-10 

I'A  I H 

250  W. 

1.15 

I2>3.S>3.5 

3*/4  lbs. 

UG5I/U 

HPTXL200 

7-10 

I'A  >  H 

200  W. 

1.15 

ll.2S>2.7S>2.7S 

2  lbs.  4  es. 

UGI30/U 

HrrxLioo 

7-10 

I'A  >  H 

100  W. 

1.15 

10  tent 

2  lbs. 

UG5I/U 

HPTXLSOO 

7-10 

I'A  X  H 

450  W. 

I.IS 

II  25  >4.5  >4.5 

Jtk  )  k» _ 

UG5I/U 

HPTX400 

S.OS-0.20 

I'/j  >  Vt 

400  W. 

I.IS 

14  lent 

0  lbs. 

UG344/U 

HPTXlOO 

3.y$-s.os 

2.001  1.00 

000  W. 

I.IS 

14  lent 

12  lbs. 

UGI4tA/U 

TS  330 

2.4-3.7 

I.Si3 

700  W. 

l.l 

24s5.4>5.4 

13  lbs. 

UG430/U 

HPTSISOO 

2M)-3.TS 

3.001  I.SO 

1500  W. 

I.IS 

25  lent 

13  lbs. 

UG41I/U 

HPTLISOO 

I.70-2.M 

4.44  I  2.31 

1500  W 

15  lent 

20  lbs. 

UG43S/U 

HFTL2000 

1.12-1.70 

4.44  >  3.41 

2000  W. 

I.IS 

32  lent 

24  lbs. 

UG4I7/U 

ATTENUATORS 

HPAXS 

0.2-12.4  1  1.2  >100 

250  W. 

1.15 

Attenuatien  2-40 
decibels  (fised) 

UGIO/U 

HPAXL 

1  7.00-10 

l'A>% 

450  W. 

1.1$ 

UG5I/U 

*  Without  the  use  of  water  or  forced  air  coolinf. 


ELECTRO  IMPULSE  Laboratory 


62  WHITE  STREET  •  RED  BANK,  NJ, 
RED  BANK  6-0404 
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t^cctioft(C  a/u{  c _ 

40  4  MAIN  STREET,  WALTHAM 


Nord 


In  hia  new  position  Norde  is  su¬ 
pervisor  and  technical  consultant 
for  the  desiKn  of  Hammarlund 
commercial  and  amateur  radio  re¬ 
ceivers.  At  Northern  Radio  he 
supervised  the  designing  of  space 
diversity  receivers  and  carrier  shift 
radio  teletype  transmitting  equip¬ 
ment. 


Mallory  Forms  Electronic 
Equipment  Department 

To  MEET  increasing  demand  for 
electronic  products  by  both  the  con¬ 
sumer  and  the  military,  P.  R.  Mal¬ 
lory  &  Co.  Inc.,  Indianapolis  has 
created  a  new  electronic  equipment 
department  to  manufacture  special 
assemblies,  including  complete  elec¬ 
tronic  systems. 

Named  as  manager  of  the  new 
department  is  Joseph  C.  Rah,  for- 


1'F.CTRON  also  offett  cuitom  dnitn  and  ftroduclion  lacililies  for  dfvflopmenl  and 
contract  manufacture  of  lerio-meihanisnn,  communication  nrtworki  and  filters, 
gyro-mechanisms,  electronic  systems,  etectro- mechanical  equipment  and  instrumenta- 
tton,  Write  u<  today  and  specify  your  requirements. 


lorga,  cl«ar  3"  OKilleuop*  pattern 
Standard  batal  ta  occapt  comora,  hand  or 
filtor 

Minimum  numkor  of  controls  .  .  .  moiil* 
mum  upaiuting  convonianca 
Dout  la  convartion  aiturat  I.  P.  ollgnmant 
stooility 

Built  in  ragulotad  supply  for  Klystron 
OKillotors 

Easy  occass  for  mointanonca  or  odiustmant 


Ovorall  0«In  —  130  dacibals. 

tonaltlvlty— Approx.  — AOdbm  for  1  usac. 
pulsa  width. 

IP  Bondwidtli  —  Choka  of  30  kc.  racom- 
nwndad  for  CW  ond  0.3  to  2  usac.  pulsa 
widths,  or  20  kc.  bandwidth  to  3  usac. 

Swoop  Progooiscy  —  10  to  30  cps  stand¬ 
ard  —  ovoilobla  to  2  cps  and  with  long 
parsistanco  tuba. 

Sowor  Roguirainantt  —  103  to  123  volts. 
60  cyclas. 


V'ect  ton’s  devclupmetu  program  includes  additional 
R.  F.  Heads  to  cover  microwave  frequencies  newly 
opened  for  military  and  civilian  use.  For  information 
on  these  additional  R  F.  Heads  and  for  complete  en¬ 
gineering  and  operating  data,  send  for  Bulletin  SA20. 
Write  t^ay  and  be  sure  to  specify  the  operating  fre¬ 
quencies  you  neetl. 


Ron's 

NEW  Microwave 
SPECTRUM 
ANALYZER 


. The . 

Operating 
Frequencies 
YOU  Need 


. . .  provides  a  wido  choice  of  operating  frequen¬ 
cies  in  o  single/  compact  unit. 

.  .  .  eliminates  the  unnecessary  bulk  and  esctra 
cost  of  equipment  which  covers  large  areas  in 
bands  you  never  use. 

SPICIPIC  BAND  COVIRAGE  to  fulfill  your  particular  requirements 
is  readily  available  with  separate,  interchangeable  R.  F.  Heads. 

INTERCHANGEABLE  R.  F.  HEADS  are  easily  installed  and  removed 
from  the  Vectron  chassis.  Separate  heads  are  supplied  in  convenient, 
protective  storage  cases.  S-band  and  X-band  Heads  from  stock;  others 
available  for  early  delivery. 

For  Microwavo  Radar  and  Communications  Equipment 

The  Vectron  SA2(I  Spectrum  .•\naly/cr  presents  visually  the  frequency  dis¬ 
tribution  spectrum  of  the  power  output  of  pulsed  or  CW  microwave 
oscillators  and  can  be  used  as  a  sensitive  RF  detenor  for  checks  and 
mea.surements  in  the  design,  pnNluction  and  mainieivance  of  microwave 
radar  and  communications  equipment  and  components. 


ing  and  equipping  the  company  for 
its  entry  into  the  electronic  flight 
simulator  field.  Following  the  suc¬ 
cessful  completion  of  the  first 
Flightronic  simulators,  Mr.  Greene 
was  appointed  vice-president  of 
engineering.  He  began  his  career 
with  ERGO  more  than  fifteen  years 
ago  as  an  aeronautical  engineer. 

Norde  Joins  Hammarlund  As 
Chief  Receiver  Engineer 

Leslie  Norde  has  joined  the  Ham¬ 
marlund  Manufacturing  Co.,  Inc. 
as  chief  receiver  engineer  after 
nearly  6  years  at  the  Northern 
Radio  Corp.  where  he  was  senior 
project  engineer,  it  has  been  an¬ 
nounced  by  S.  H.  Van  Wambeck, 
chief  engineer  of  Hammarlund. 


WmI  nor*  infariMtioM?  Um  pest  cord  ea  tost  pog*. 
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ELECTRIC  INSTRUMENT  &  CONTROL  HEADQUARTERS 


ELtCTRO-TtCH  equipment  co 

55  LISPENARD  ST.,  NEW  YORK  13,  N  Y. 


Of  particular  interest  to  all  who  need 
resistors  with  inherent  low  noise  level 
and  good  stability  in  all  climates 


HIGH  VALUE  RANGE 

10  to  10,000,000  MEGOHMS 


This  unusual  range  of  high  value  rasistors 
was  developed  to  meet  the  needs  of  scien¬ 
tific  and  industrial  control,  measuring  and 
laboratory  equipment — and  of  high  voltage 
applications. 

SEND  FOR 
BULLETIN  4906 

W 

It  givM  details  of  both  the  .  ■.  J 

Stonderd  end  High  Value  , 

rcsiftert,  including  con-  / 

strucHon,  characteristics,  di-  f  ,4^,  / 

mensions,  etc.  Copy  with  Price  ,  r 

List  mailed  on  request. 


Actual  Sica 


STANDARD  RANGE 

1000  OHMS  TO  9  MEGOHMS 

Ut«4  •xtoiMivDiy  in  cominnrciol  oqnip- 
niont  iiicliidiii9  rodlo,  ftlophono,  t«l«- 

Jroph,  tOMnd  pkfnrotg  tolovisiofi,  etc. 

.Ito  In  a  vorinty  of  U.  S.  Navy 
oquipmont. 


#  Minimum  1250  V.A.C.  hl-p*l  (arlury  lr»| 

#  CluiuUteully  luuer  cu»l 

#  Solid,  turnrd  rinn*  uf  euinrd  »ii9er,  plall* 
num-silvrr  mr  puld  alluy* 

#  Rinpa  and  lrad«  spul*weldrd  taprtlirr  la  aa* 
sure  prrmanrni  eannr^tlan 

0  Molded  in  onr  pieer  for  maaimum  iii»ttla« 
lion*  hipli  dirirrtrir  strenulli 

0  C'onrrnlrlrlty  to  .002**  T.I.R. 

0  Rhodium  or  ||*ld  plallnp  a%rr  •olid  Bllhcr 
for  hardnras,  low  gioUe  level,  low  eoe'Mclent 
of  friction 

0  Miniaturlaed  to  .023*'  12  rln|i«lt  .035"  <3 
rinipilt  >060**  19  rinp«li  ete. 


tmmrmM. aar^.au9.  iq i*,, aoHsP. 

IjjgP  NEW  YORK  16,  N.  Y. 

Western  District  Office  •  Times  Building,  Long  Beach,  California 


Eldrc's  rxcluwivr  manufacturing  process, 
using  special  thcrmu-plaslic  or  ihermo-sct- 
ling  materials,  guarantees  ihe  outstanding 
features  you  demand.  12.50  V.A.C.  hi-pot 
lest. ..low  cost. ..no  shorting  or  rejects  be¬ 
cause  of  residual  plating  solution*.  T<i  date, 
total  rejects  for  all  causes  have  been  less 
than  1/2  of  1%!  Compare  Eldec  units  with 
any  other  type  made.  Feature  by  feature, 
FIdec  sub-miniature 
are  the 

best  can  buy. 

Brush  Assemblies  for  f 
FIdec  Slip  Rings  are  f 
also  available.  (See 
picture  at  lop.)  R)*. 


Eloctro-Tach  maintaint  one  of  the  lergeat  and  moat  com¬ 
plete  stocks  in  the  country  of  electrical  meters,  inatru- 
mentf  and  industrial  control  equipment— representing 
over  250  top  lines. 

Yes,  oar  warekoaea  Is  bafglag  wMi  efaadard  gtatko  a# 

Counters  Selenoids  Toggle  SwHdtes 

Paiwl  Meters  Tachometers  Shunts  lElectricall 

Transformers  Thermemeters  Meggers 

Switchboard  Motors  Thormostots  SolonoM  Valvoe 

Micro  Switchos  Roctifiors  Pyvomotors 

Photo  Eloctric  Equipment  Rhoostots  MulHmotors 

Roloys  Timors  Oscllloscopos 

and  Laboratory  Standard  Instrumonts 

In  oddition,  we  manufacture  and  stock  Spociaf  Tost  Equip* 
mont  o  Electric  Hooting  Units  •  Current  7rsnslormofs  • 
Pyromotors  •  Thormocouplos  •  Roctifiors. 


SYNCHRO,  RISOLVIR  AND 
COMMUTATOR  ASSiMRLIIS 

Elder  Units  are  available  lor  synchros, 
resolvers,  com  (tutors,  guided  missiles  and 
other  electronic  apfdications. 


WRITI  TODAY... 

for  rumpirtr  dala.  Etdrr  •prri«luri 
ia  iMieMtMrttaiMMi  sad  iiMelalioo 
probiria*.  V#  wrlroair  yawr 
aad  will  work  with  vaar  raKia«‘rr«  oa 
iha  drvolopairal  o«  aiiaialurv  aailt. 
Give  drtaiied  •pggiftrtiepw. 


,Our  laboratory  ii  available  for  re¬ 
pair  work,  rescaling,  recalibration 
and  special  calibration  of  your  elec¬ 
trical  and  industrial  instruments. 
Often  months  are  saved  by  rescal¬ 
ing  and  calibrating  stock  instru¬ 
ments  to  your  specification. 


“Th. 

IndusWus 
■vyfng  Culd,. 
•wr 


for  speed 


,-CedeROl  ' 
*_NY  1-2906 
•Arclov  7-4209 
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ELECTRONICS  DIVISION 

AMERICAN  ENCAUSTIC  TILING  COMPANY 

904  Kenilworth  Ave.  Lonsdale,  Po. 


(CORtillMd) 


PLANTS  AND  PEOPLE 


merly  manager  of  the  firm’s  switch 
division.  Mr.  Rah  has  been  with 
the  Mallory  firm  for  16  years,  serv¬ 
ing  in  engineering  capacities 
throughout  the  company. 


Dyson  of  Erie  Resistor 
Honored  By  England 

A.  A.  Dyson,  managing  director 
of  Erie  Resistor  Ltd.,  has  been  in¬ 
cluded  in  Queen  Elizabeth’s  New 
Years  Honors  List  to  receive  the 
Order  of  British  Empire,  which  is 
presented  to  civilians  of  the  British 
Empire  that  have  performed  out¬ 
standing  .service  to  the  Empire. 

Mr.  Dyson  has  been  active  dur¬ 
ing  and  since  World  War  II  on 
many  British  Government  elec¬ 
tronics  planning  and  production 
boards. 


IF  YOU  USE  MICROWAVES . . 

This  self-contained,  compact,  versatile 


Electronic  Company  Formed 
By  Universal  Match  Corp. 

A  NEW  electronic  company,  Uni- 
tronics,  Inc.,  has  been  formed  by 
Universal  Match  Corp.  to  replace 
Precision  Engraving  Company,  also 
a  subsidiary  company. 

Phillip  Gilbert,  director  of  gra¬ 
phic  art  research  and  development, 
and  Theodore  Hommel,  chief  elec¬ 
tronic  engineer,  have  been  named 
vice-presidents  of  Unitronics  .  Mr. 
Hommel  will  be  the  company’s  gen¬ 
eral  manager  and  Mr.  Gilber  will  be 
in  charge  of  engineering  and 
production. 

The  new  company  is  manufactur¬ 
ing  electronic  light-integrating  in¬ 
struments  and  plans  to  introduce  a 
new  line  of  industrial  electronic 
equipment  later  this  year. 


WAVEMETER  TEST  SET 


Now,  with  one  easy-to-carry  instrument,  you  can 
determine  the  frequency  of  both  pulsed  and  c-w 
microwave  systems  .  .  .  you  can  make  accurate 
measurements  by  both  transmission  and  reaction 
methods.  Because  the  new  Wavemeter  Test  Set  needs 
no  external  power  source,  it  is  ideal  for  field  work — 
equally  good  for  laboratory  work!  Its  applicable 
range  is  from  2400  to  3400  megacycles.  A  low  cost 
instrument — now  in  production,  and  u.sed  by  U.  S. 
Signal  Corps  as  #TS-117/GP. 

Write  us  today  tor  bulletirt  giving  complete  technical  data 
on  the  Wavemeter  Test  Set! 

*Licr>iiied  uiidrr  Sperr]/  Pateula. 


ELiCTRONICS  DIVISION 
American  Encaustic  Tiling  Co.,  Inc. 

904  Kenilworth  Ave.,  Lonsdale,  To. 

Gentlemen: 

TIeose  send  your  Technical  Data  Bulletin  on  the  Wavemeter  Test  Set. 
No  obligation,  of  course. 

Name . . . Title . 


O’Neill  Heads  New  Plant 

William  O’Neill  jr.  has  been 
appointed  plant  manager  of  the  new 
$2  million  battery  factory  of  Sono- 
tone  Corp.  at  Cold  Spring,  N.  Y. 


Hickok  Opens  Plants  * 

Official  opening  of  a  new  assem¬ 
bly  plant  of  the  Hickok  Electric 
Instrument  Co.  in  Cleveland  re¬ 
cently  took  place.  The  $200,000, 
one-floor  modern  factory  houses 
assembly  operations  for  electronic 
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LEAK-TIGHT 


1953  Radi* 
Inf  inccrinf 
Show 
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Wont  mort  information?  Um  post  card  on  lost  pofo. 


HERMETIC  SEAUNG 


The  equipment  pictured  above  is  a  complete  unit  for  evacuating,  leak-testing, 
and  back-filling  hermetically  sealed  components  such  as  relays,  switches, 
amplifiers,  electronic  tubes,  gyros  and  aircraft  instruments. 


rg  ten-port  manifold 

and  leak  detector 


The  manifold  simultaneously  evacuates  ten  components;  first  with  a  rough 
pump,  then  a  high  vacuum  diffusion  pump.  The  vacuum  process  is  monitored  by 
self-contained  gauges.  If  any  leakage  exists  it  is  immediately  located  by  the 
Veeco  Leak  Detector,  proven  to  have  the  highest,  constont  sensitivity.  After  leak 
checking,  components  are  filled  with  a  suitable  gas  through  separate  filling  lines. 


Veeco  Solenoid  Vacuum  Valves  control  pumping  and  filling  operations.  The 
valves  are  energized  by  switches  on  the  front  panel.  The  standard  manifold 
has  both  local  and  master  control,  giving  greatest  flexibility.  Each  port  can 
be  operated  by  its  own  switch,  or  any  number  of  ports  can  be  controlled  at 
one  time  with  a  master  switch. 


Both  smaller  and  larger  manifolds  are  available,  built  to  your  special  require¬ 
ments,  if  necessary. 

Write  for  bulletin  EM-3. 


VACUUM-ELECTRONIC  ENGINEERING  CO. 

86  Denton  Avenue,  New  Hyde  Park,  Long  Island,  N.  Y. 


Now  for  the  First  Time ... 
Continuousiy  Variable 
Straight-sided  Selertivity* 


KC/> 

MINIMUM;  Tht  MCL  M  has  5 
timet  more  CW  selectivity  with¬ 
out  "ringini”  than  453  kc  s 
crystal-hiter. 


INFINITELY  VARIABE 
0.4  k(/$  to  6.0  kc/s 


rr 

-n 

s.o  j 

1 

i  K 
\ 

s! 
^  « 

3. 

«  - 
Itf 

• 

O 

0 

Aw 

"w 

-'j. 

f 

/ 

\ 

\ 

1 

T 

1 

O' 

\ 

1 

J 

[ 

'  1 

1 

J 

1 

LL 

L 

1 

5_ 

S432IOItS4S 

KC/S 


MAXIMUM;  The  MCL-50  hat  15 
times  more  useful  speech 
bandwidth  than  455  kc/s  crys¬ 
tal-filter  for  same  60  db  se¬ 
lectivity. 


The  MCLAUGHLIN  type  MCL-50  SIGNAL- 
SPLITTER  is  the  first  and  only  selec¬ 
tivity  converter  deliberately  designed 
to  provide  exact  jam-free-bandwidths 
for  every  CW  SPEECH  receiving  condi¬ 
tions.  It  is  compact,  requiring  only  3V^ 
inches  of  rack-panel  space  . . .  Simple 
connection  to  l-F  in  receiver  ...  Has 
self-contained  power  supply  and  audio 
amplifier  .  .  .  Output  is  18  dbm  600 
ohms.  Price  $1200 

’Patents  Pendinf 


SIGNAL 

SPLIHER 


MCL-50 


Continuously  Variable  selectable-singte- 
sideband  models  are  available  on  order 
—  with  filter  cutoffs  at  the  60  db  points 
as  low  as  250  cps  for  any  3  db  band¬ 
width  from  0.1  kc/s  to  6.0  kc/s  in 
either  selected  sideband.  Prices  and 
literature  available  on  request. 


i.  t.  A.  MclAUOHlIN  •  lA  JOllA.  CAIIFORNIA  •  U.S.A. 


PLANTS  AND  PEOPLE  (continued) 

test  equipment.  Designing,  engi¬ 
neering  and  meter  manufacturing 
continue  in  an  older  building. 


Gray  Research  NaniCH  Smith 

Newland  F.  Smith,  formerly  di¬ 
rector  of  general  engineering  for 
the  Mutual  Broadcasting  System 
and  WOR,  has  been  appointed  as¬ 
sistant  general  manager  for  Gray 
Research  and  Development  Co.,  Inc. 


Harrison  Named  Wilcox  V-P 

Arthur  E.  Harrison,  formerly 
chief  engineer  of  Air  Associates 
electronics  division,  is  now  vice- 
president  and  chief  engineer  of 
Wilcox  Electric  Co.,  Kansas  City, 
Mo. 


Maxson  Assigns  Personnel 

The  W.  L.  Maxson  Corp.  an¬ 
nounced  several  personnel  assign¬ 
ments.  S.  Merrill  Skeist  has  been 
elected  vice-president  and  is  now  in 
charge  of  the  Contracts  Division. 

Other  appointments  with  the 
Contracts  Division  are :  J.  W. 
Bjorkman,  executive  assistant  to 
the  vice-president  and  manager  of 
the  planning  department;  J.  L. 
Comer,  staff  assistant  to  the  vice- 
president  and  manager  of  the  ad¬ 
ministrative  department;  W.  P. 
McNally,  manager  of  the  Air  Force 
contracts  department;  J.  J.  Ryan, 
manager  of  the  Navy  contracts  de¬ 
partment  ;  A.  J.  Colton,  manager  of 
the  Army  contracts  department. 


OTHER  NEWS 

Hazeltine  Gels  Navy’s 
“Basic”  Agreement 

Navy’s  first  basic  contract  agree¬ 
ment  has  been  signed  with  Hazel- 
tine  Electronics  Corp.  This  is  an  ex¬ 
periment  that  the  Navy  is  trying 
I  out  with  a  few  large  contractors  to 
speed  up  the  work  with  company 
negotiators  and  attorneys. 

It  is  a  master-type  agreement  in 
I  which  the  Navy  and  a  contractor 
I  agree  to  general  provisions  to  be 
included  in  all  future  contracts.  It 
is  not  a  contract  but  it  allows  all 
I  applicable  general  conditions  in 
j  future  contracts  ta  be  included 
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ANALYSIS  OF  ALTERNATING 
CURRENT  CIRCUITS 

Ju$t  Publi$htd 

Here's  s  modem  Introduction  to  s-e  dicults  oom- 
pleuly  deroted  to  the  stesdr  suu  In  lumnod  Uneor 
networks.  Noutlons  for  potential  dlirersnosa  follow 
newly  recommended  practices,  and  the  two  dimen¬ 
sional  quantities  used  In  network  analysis  likewise 
are  In  accord  with  the  latest  trends.  The  appendix 
ores  you  a  comprehensire  corerate  of  d-c  drculta. 
By  Wilbur  R.  LsPaae.  Prafesssr  of  Elaetrieal  Eafl- 
jw^Si.  Syrasass  Univsrtity.  444  pp.,  >2P  lllas., 


ELECTRONIC 

MEASUREMENTS 

Second 

Publithmd  ^11111^1^1 

Corers  measurement  fundamentals  In  many  llelda 
beyond  conventional  radio,  Inrludlnp  telerlslon, 
radar,  and  other  pulsed  systems,  microware  tech¬ 
niques,  and  techniques  of  value  to  mgineers  In 
other  areas  who  use  electronics  In  their  instrumenta¬ 
tion.  Treats  circuit  constants  and  lumped  drculta; 
ware-form,  phase,  and  time  Interval  measurements; 
reedrer  and  antenna  measurements;  penerators  at 
special  waveforms;  attenuators  and  slanal  wmera- 
tors,  etc.  By  F,  E.  Termas,  Dean,  SehasI  p|  Enpl- 
naerina,  snd  J.  M.  Pettit,  Assaclate  Prafesser  af 
Electrical  Enpinsarinp,  Stanford  University.  Second 
Edition.  «83  pp..  490  illas..  tIO.OO 


PRINCIPLES  OF  RADAR 

Third  Edition 
Just  Publish^ 

Deals  with  the  fundamental  concepts  and  tech¬ 
niques  of  pulse  radar,  ivresents  the  cnplnearlui 
prlndplrs  of  the  pulse  drcults  and  the  hlfb-fre- 
quency  devlros  common  to  nearly  all  radar  systema 
Describes  the  peneral  features  of  radar  systems  ami 
nstem  components;  dlscussrs  pulse  dimits  and 
their  application  to  radar  modulators.  Indicators, 
and  reedvers.  Covers  radio- frequency  aspects  of 
radar,  Inrludlnp  basic  roneepu  pertalninp  to  uans- 
mlsslon  Unco,  wave-guides,  cavity  resonators,  and 
antennas,  and  the  techniques  of  thdr  use  In  radar 
systems.  By  the  Massachusetts  Institute  af  Toch- 
nolaty  Radar  School  Staff.  RovIsed  by  J.  F. 
Reintias,  MIT,  and  Godfrey  T.  Coata,  larmorly  of 
MIT.  Third  Edition.  U7  pp.,  5«9  Ulus..  $7.75 


HANDBOOK  OF  INDUSTRIAL 
ELECTRONIC  CIRCUITS 


A  ready,  practical  soorcs 
of  Information  on  ths 
drculta  you  need  for  In¬ 
dustrial  electronic  appU- 
oatlons.  Provides  a  clear¬ 
ly-drawn  diagram  for 
every  one  of  433  drculta 
.  .  .  and  Includes  condae 
deacrlptlona  of  how  tbs 
spedBc  dreult  works  ,  .  . 
Its  performance  ...  Its 
characteristics.  Valuahls 
cross- ref errsice  Index.  By 
John  Markus  and  VIn  Zs- 
luff,  Editsra,  Elootrsnies, 
272  pp.,  433  Ulus..  t7.9S 


SEE  BOOKS  TEN  DAYS  FREE! 


Precision  Resistors 


The  New  Series  "H"  Hycer  Precision  wire-wonnd  resistors  hi)ve  been  developed 
to  meet  the  increasingly  stringent  requirements  of  the  elect isonics  industry. 

The  resistors  are  permanently  sealed  in  a  high  stability  plastic  compound  which 
virtually  immunizes  them  against  the  effects  of  HIGH  HUMIDITY,  MECHANICAL 
SHOCK  and  AMBIENT  TEMPERATURES  UP  TO  135*  C.  They  will  conform  to  JAN 
R-93  or  MIL  R93A  specifications.  Hycor  Series  "H"  Precision  Wire-wound  resistors 
have  a  temperature  coefficient  of  25  parts  per  million  per^  degree  C.  and  are 
available  in  resistances  from  0.1  ohm  to  6  megohms. 


11423  VANOWEN  ST,.  NORTH  HOLLYWOOD,  CALIFORNIA 


sunset  3  3880 


Manufacturrn  of  Prreition  Rrtislors,  Toroid  Induclorj  and  Electric  Wave  Filteri 

ntrnisiNTaTiviS:  ,  .  ^  . 

Jack  BeebP,  5707  W.  Lake  Street,  Chicafo,  Illinois  For  further  Information 

Georie  E.  Harris  &  Co.,  Box  3005,  Municipal  Airport,  Wichita,  Kansas  contact  your  nearest 

Marvtn  E.  Nulsen,  5376  E.  Washington  St..  Indianapolis  19.  Indiana  ^  Hycor  repre^tatl«  W 

Burllniame  Associates,  103  Lafayette  Street,  New  Vorli  City  writ*  for  Bulletin  H 


F  O  « 

TRANSISTORS 


In  lin*  with  our  tpffcioiizotion  m 
wifff  for  nffw  opplicotioni,  w*  pro- 
due*  wifffs  of  composition  suilabl* 
for  thff  monufocturff  of  Tronsistors; 
including  GALLIUM  GOLD  and 
ANTIAAONY  GOLD.  Thffsff  alloys 
hove  b*«n  mode  to  AM  o  specific 
nffffd  arising  from  now  dffvtlop- 
mffnts  in  this  ftffld. 


MeGraw-HIII  Buek  Ce..  S3d  Wwt  42  at.  N.V.C.  M 
Bend  ms  bookdl  checked  below  for  It  days'  ex- 
amlnatlca  on  epproveL  In  10  days  I  wUl  remit 
for  book(f)  I  keep,  nine  a  few  ceota  for  ^very. 
and  return  unwanted  book(e)  poetpald.  (We  pay 
for  deUvery  If  you  remit  with  thli  coupao:  laine 
return  prlvllefe.) 

BLrPaae— ANALVaiB  OF  A-C  CIBCUITB,  Se.50 
Tvnnan— ELECTBONIC  MEABUREMENTB, 

Snd  Ed..  SlO.eO 

a  M.I.T.-FBINCIFLEB  of  BADAB,  Srd 

a  Uarkux-HNDBK.  OF  IND.  ELECTBONIC  ' 

CIRCUITS.  ST.50 


Other  wires  w«  moliff  rffgulorly 
for  similor  oppiicofion  ore 
PHOSPHOR  IRONZE,  bar*  or 
•  Iffctropiolffd,  ond  PLATINUM 
Alloys  producffd  to  meet  rigid 
spffcificotions  of  Iffnsil*  strength, 
size  and  straightness. 


4 

SIGMUND  COHN  CORP  a.v..  . 


Writs  f«r  LffIffsl  U$t  of  Predutfs 


A.,r'nf  •  M V 
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TIm  12-Page 

CARGO 

PACKERS 

Brechare 
on  - 


Here’s  the  COMPLETE  answer  to- 


iNSTRUMENTS 

ASSEMBLIES 

COMPONENTS 


Conteifu  complete,  authoritative  information 
on  ipecification  packing  for  SIGNAL 
CORPS,  AIR  FORCE,  NAVY  and  COM¬ 
MERCIAL  EQUIPMENT.  The  Cargo  Pack¬ 
ers  service  includes  individual  attention  to 
every  order.  For  complete  data  on  the  all- 
inclusive  Cargo  Packers  service  call  or  write 
for  your  copy.  For  recommendations  on  a 
specific  packaging  problem,  contact  one  of 
our  sales  engineers.  Advisory  consultation  is 
invited— no  obligation. 


•  SKCIAL  PACKAGING  IQUIPMENT 

•  EXPERTS  ON  MILITARY 

REQUIREMENTS 

•  ECONOMICAL  ASSEMRLY  LINE 

METHODS 

•  INTERPRETATION  OF 

SPECIFICATIONS 

•  FUU  COMPLIANCE  TO 

EVERY  OHAIL 


CARGO-PACKERS 


INCORPORATED 

73  RUTLEDGE  STREET 
BROOKLYN  11,  NEW  YORK 


CUMtt-WW  mMSMW 
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PLANTS  AND  PEOPLE  (continued) 

merely  by  reference  to  the  clauses 
contained  in  the  basic  agreement. 
The  only  matters  left  for  negotia¬ 
tion  will  be  quantities,  prices,  speci¬ 
fications  and  delivery  dates. 

The  general  conditions  agreed 
upon  fall  into  two  categories.  They 
are  mandatory  provisions  required 
by  the  armed  services  procurement 
regulation  executive  orders  and 
i  other  applicable  statutes  which  are 
used  in  specific  procurements. 

Since  it  will  be  necessary  to  send 
i  copies  of  each  basic  agreement  to 
j  every  Navy  purchasing  office,  in- 
I  spection  office  and  other  interested 
j  governmental  agencies,  it  is  not 
!  considered  economical  to  sign  basic 
I  agreements  with  companies  making 
j  only  a  few  contracts  each  year. 

!  The  Air  Force  has  used  basic 
agreements  successfully  under  its 
centralized  purchasing  office  at 
!  Wright-Patterson  Air  Force  Base. 


Tentative  Pro^ani  Set  For 
I  ’53  IRE  National  Convention 

!  An  estimated  30,000  radio  engi- 
,  neers  and  scientists  will  convene  on 
I  March  2.3-26  at  the  Waldorf-Astoria 
I  Hotel  and  Grand  Central  Palace  in 
I  New  York  City  for  the  1953  IRE 
.  National  Convention.  The  program 
I  of  220  technical  papers  and  400 
j  engineering  exhibits  will  be  key- 
1  noted  by  the  theme  “Radio-Elec- 
j  tronics,  A  Preview  of  Progress.” 

!  The  43-sesaion  technical  program 
!  will  be  highlighted  by  an  all-day 
I  seminar  on  “Acoustics  for  the 
I  Radio  Engineer”  and  nine  symposia 
organized  by  Professional  Groups 
I  of  IRE.  The  complete  tentative 
program  follows: 

MONDAY,  MARCH  23,  1953—2:30  P.M. 

,  Session  1 :  Antennas  I — General 

I  The  Measurement  of  Highly  Directive  An- 
i  tenna  Patterns  and  Over-All  Sensitivity  of 
I  a  Receiving  System  by  Solar  and  Cosmic 
I  Noise  by  Jules  Aarons  of  Air  Force  Cam- 
I  bridge  Research  Center,  Cambridge,  Mass, 
i  Radiation  Patterns  for  Aperture  Antennas 
I  with  Non-Unear  Phase  Distributions  by 
,  Charles  C.  Allen  of  General  Electric  Co., 

,  Schenectady,  N.  Y. 

i  Factors  Affecting  Radiation  Patterns  of 
Corrugated  Surface  Antennas  by  M.  Ehr¬ 
lich  and  L.  Newkirk  of  Hughes  Aircraft 
!  Co.,  Culver  City,  Calif. 

;  A  Microwave  Anechoic  Chamber  for  An- 
I  tenna  Pattern  Measurements  by  Alan  H. 

:  Simmons  of  Naval  Research  Lab.,  Wash- 
!  ington,  D.  C. 

WIde-Prequency-Range  Tuned  Circuits 
and  Antennas  by  A.  O.  Kandoian  and 
William  Sicliak  of  Federal  Telecommuni¬ 
cations  I,abs.,  Nutley,  N.  J. 

Session  2 :  Television  I 

Theory  of  Synchronization  Applied  to 
NTSC  Television  by  Donald  Richman  of 
Hazeltine  Corp.,  Little  Neck,  N.  Y. 

,  Color  Synchronisation  In  the  NTSC  Color 
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HKHIY  ADAPTABU  fUCTROWC  DlfftKOITIAl  AHAlYZm  COU/PMfNT 

REAC^ 

(Kceyes  accrtONtc  analog  compute*) 

SIMULATOR  •  COMPUTER  •  TESTER 


THE  REAC  FAMILY  of  electronic  and  eicciro-nieclianical  unilR  conlinuet  to  prow  in  number  and  capability.  The 
Electronic  Function  (ienerator  and  the  Electronic  Multiplier  were  recently  introduced  for  real 
time  application*  requirin*  hifdi  fp«-cd  re!<puni>e,  where  mechanical  methods  with  their  inherent 
frequency  liinitatiun*  were  unsatisfactory. 

>OW  A  NEW  SIX  CHANNEL  RECORDER  is  available  featuring,  convenient  table  top  recording,  interchange¬ 
able  electric  or  ink  styli  and  simplified  paper  loading.  Low  drift  amplifiers,  absence  of  paper 
weave,  and  good  power  regulation  combine  to  make  this  unit  highly  accurate. 

A  ONE  CABINET  INSTALLATION  will  soon  be  in  production.  The  Reeves  Electronic  Analog  Computer  C-202 
Mod  O  will  contain,  in  addition  to  the  computing  components,  four  servos  and  the  required 
power  supplies. 


PRiaSION  RiSOlViRS 


TYPES  R.600,  R-602 


F»r  400  1000  eyck  •pvralka;  Ml- 

w«rk  ar  wiadinf  eampcMalMi  far  higli 
pracUiaa  trif^Bamalric  applicatiant  and 
wiadittg  caaipcBtalad  far  addiliaDal  twaap 
cireuU  Maga.  Tha  wuMliag  raaapaatalad 
ratalaart  typa  R-602  ara  eapabla  af  apar- 
atiaM  wilhiB  a  IraqnaMy  raaga  af  10  la 
40«000  cpt. 


TYPES  R-150,  R-151 


A  MW  miaialura  rraal%ar  la  a  Na«ard 
•Itp  IS  rata  faaluriag  «ary  liigi*  iapwl 
impadaaca  (IT.SOO  aliaiE  wkaa  Iwaad  al 
400  ffpal  aad  a  krga  dysmie  raaga  af 
aparatka.  Tl»a  uait  aaa  wiiktlaad  batter 
lhaa  SOC  ibaek  ar  «ibraliaa  aad  aparala* 
parfacll*  aba%a  alliladat  af  SO.OOO  faal. 
T*pa  R-ISI  U  wiadiag  aaaipaatalad. 


STANDARD  AND  MiNIATURl  BREADBOARD  INSTRUMiNTATION  PARTS 


STANDARD 

INSTRUMENTATION  PARTS 

Raa«at  lastrwataat  Carparaliaa  aiaaufaa- 
laraa  a  eaaiplala  liaa  af  praeitiaa  braad- 
baard  parts  ia  standard  sitas  far  aaa* 
aamiaal  aaaslractiaa  af  rapariataalal  sar- 
«as  aad  campiMars  iarliidiag  praaisiaa 
paars,  caaipaaaal  haagars,  slaltad  maual* 
iag  platass  ate.  A  sbafi  dianaiar  af  Vi*  k 
Msads 


MINIATURE  STANDARD 
INSTRUMENTATION  PARTS 

Facilitias  ara  aamplalad  far  iba  maaMfaa- 
lara  af  a  aaw  liaa  af  Miaialnra  standard 
braadbaard  instramanlalian  parts  da- 
sigMd  aa  iba  basis  af  a  sbafi  sita, 
far  appikalians  wbara  small  slaa  aad 
light  waigbl  ara  impartani  faetars  war- 
raatiag  Iba  asa  af  miaialara  parts. 


Tho  *Mvss  Instrwmsnt  CerperaliMt  it  new  manufacturing  miniature  rsrte  and  Inte¬ 
grating  gyres,  twe  inches  in  diameter,  and  weighing  slightly  mere  than  ene  peund. 


REEVES  INSTRUMENT  CORPORATION  Dept.  E 

21 5  E.  91  St  Street  *  New  York,  New  York 
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PLANTS  AND  PEOPLE  (coMtiRiMd) 

Television  Receiver  by  Means  of  the  Crys¬ 
tal  Filter  by  W.  E.  Good  of  General  Elec¬ 
tric  Co.,  Syracuse,  N.  Y. 
Automatic-Phase-Control  Color  Synchro¬ 
nisation  for  NTSC  Color  Television  by 
Donald  Richman  of  Haseltlne  Corp.,  IJttle 
Neck.  N.  Y. 

Transient  Response  In  a  Cot<4r  Carrier 
Channel  With  Vestlrial  Side  Rand  Trans¬ 
mission  by  J.  S.  S.  Kerr  of  General  Elec¬ 
tric  Co.,  Syracuse,  N.  Y. 

Transients  in  Color  Television  by  P.  W. 
Howells  of  General  Electric  Co.,  Syracuse, 
N.  Y. 

Session  3  :  Circuits  I — Network  Theory 

A  General  RIA;  Synthesis  Procedure  by 
L.  Weinberg  of  Hughes  Aircraft  Co.,  Cul¬ 
ver  City,  Calif. 

A  General  Theory  of  Wlde-band  Match¬ 
ing  by  H.  J.  Carlin  and  R.  L,aRo8a  of 
Polytechnic  Institute  of  Brooklyn,  Bklyn., 
N.  Y. 

Synthesis  of  Electric  Filters  With  Arbi¬ 
trary  Phase  Characteristics  by  B.  J.  Ben¬ 
nett  of  Stanford  University,  Stanford, 
Calif. 

Wlde-Band  Filter  Amplifiers  at  Ultra- 
Hlgh-Frequencles  by  J.  M.  Pettit  and 
W.  A.  Chri8t(y>herson  and  D.  O.  Pederson 
of  Stanford  Unlv.,  Stanford,  Calif. 
Network  Analysis  With  the  Aid  of  Gener¬ 
ating  Polynomials  by  H.  Kurss  of  Poly¬ 
technic  Institute  of  Brooklyn,  Bklyn., 
N.  Y. 

Two  New  Equations  for  the  Design  of 
Filters  by  M.  Dishalf  Federal  Telecom¬ 
munication  I^abs.,  Nutley,  N.  J. 


Our  answer  to  the  High  Cost  of 
ANALOe  COMPUTERS 


<1U  ANSER 

Model  300A 

Afjalog  Simulator  and  computER 


SIMPLICITY  :  Plug  in  pre-motched  components, 
patch  the  "blocks"  together,  and  compute. 

FLEXIBILITY:  Start  small,  expand  os  required. 
High  speed  —  "one  shot"  or  repetitive  compu- 
tatioiu.  Wide  variety  of  plug-in  networks 
(some  include  vacuum  txibeB),  simple  or 
complex,  linear  or  non-linear. 

ACCURACY: 

High  gain  wide  bond  amplifiers. 
Pre-motched  components,  :+:0.25%. 
Coefficients  set  by  use  of  precision 
potentiometer  and  meter  — no  load¬ 
ing  corrections. 

cutd  fi^ealUf  LOW  COST 

BASIC  COMPUTER  .  .  .  .$1,980 

Average  set  of  plug-in  computing 
components  is  approximately.  .$500 


Session  4  :  Electronic  Computers  I 

Multichannel  Analog  Input-Output  Con¬ 
version  System  for  Digital  Computer  by 
P.  A.  Adamson  and  M.  I>.  MacKnight  of 
Hughes  -Mrcraft  Company,  Culver  City, 
Calif. 

An  .Analog  to  Digital  Converter  With  an 
Improved  Linear  Sweep  Generator  by 
D.  W.  Slaughter  of  California  Institute 
of  Technology,  Pasadena,  Calif. 

Dynamic  Binary  Counter  With  Analog 
Head-Out  by  H  Packer  of  Columbia  Unlv., 
New  York.  N.  Y. 

Life  and  Reliability  Experience  With 
Transistors  in  a  High  Speed  Digital  Com¬ 
puter  hv  J.  J.  Scanlon  of  Bell  Telephone 
l4ibs.,  Whippany,  N.  J. 

Engineering  Experience  in  the  Design  and 
Operation  of  a  Large  Scale  Electrostatic 
Memory  by  ,1.  Logue,  A.  Brennemann  and 
A.  Koelsch  of  IBM  Corp.,  Poughkeepsie, 
N.  Y. 

Session  5  :  Symposium :  Instrumentation  I 
— Automatic 

A  New  Method  for  Measuring  Noise  Fig¬ 
ure  and  Gain  of  a  Radar  Receiver  by  R.  J. 
Parent  and  V.  C.  Rideout  of  Unlv.  of  Wis¬ 
consin.  Madison,  WIs. 

Automatic  Instrumentation  for  Continu¬ 
ous  Monitoring  of  .Systems  Performance 
bv  M.  V.  Ratynskl.  M.  Kant  and  H.  Webb 
of  Rome  Air  Development  Center,  Rome, 
N.  Y. 

■Automatic  One-Shot  Methods  for  Band¬ 
width  Measurement  by  J.  B.  Woodford, 
.Ir.  and  E.  M.  Williams  of  Carnegie  Insti¬ 
tute  of  Technology,  Pittsburgh,  Pa. 
Microwave  Power  Meter  with  Automatic 
Zero  Setting  and  Telemetering  by  L.  A. 
Rosenthal  and  G.  M.  Badoyannis  of  Rut¬ 
gers  ITnlv..  New  Brunswick.  N.  J. 
Monitoring  of  Errors  In  Synchro  Servo 
Systems  hv  G.  Quaz^a  of  Polytechnic  In¬ 
stitute  of  Brooklyn,  Bklyn.  N.  Y. 

Session  8  :  Radio  I.rf>catlon,  Navigation  and 
Airborne  Electronics 

The  Technioue  of  Monopulse  Radar  by 
W.  Hau.«z  of  General  Electric  Co.,  Syra¬ 
cuse.  N.  Y. 

Rediicing  Sky  Wave  Errors  in  CW  Track¬ 
ing  Systems  by  Marvin  S.  Frledland  of 
Patrick  Air  Force  Base,  Fla.  and  Nathan 
Marchand  of  Electronics  I.rfib.  Greenwich. 
Conn. 

An  Application  of  Integrator  Type  Signal 
Enhancer  to  Direction  Finding  Equip¬ 
ments  by  C.  A.  Strom  and  J.  A.  Fantoni  of 
Rome  Air  Development  Center,  Rome, 
N.  Y. 

A  Theory  of  Target  Glint  or  Angular 
Scintillation  In  Radar  Tracking  by  Rich¬ 
ard  H.  Delano  of  Hughes  Aircraft  Co., 
Culver  City,  Calif. 

Automatic  Dead  Reckoning  Navigation 
Computers  for  Aircraft  by  James  L.  Den¬ 
nis  of  Wright  Air  Development  Center, 
Dayton.  Ohio. 

TtTESDAY,  MARCH  24,1953 — 10:00  A.M. 
Session  7  :  Antennas  II — Microwave 
Arrays  of  Flush  Mounted  Travelling  Wave 


RECORD  DATA  AT  ITS  SOURCE 


Portable 

MAGNETIC  TAPE 
DATA  RECORDER 


Dwtignwd  for  Aircraft, 
Mobile,  and  Other 
Field  Usee;  6,  12,  or 
24  V.  DC  Power  Sup¬ 
ply,  Remote  Control. 


SMALL  SIZE . ir  X  *  20V3''  WEIGHT . only  55  ibs. 

RECORDS  UNDER  SEVERE  VIBRATION,  ANY  POSITION 

Up  to  13  data  channels,  plus  timing  signal. 

Data  channel  frequency  response  —  DC  to  5  kc. 

Linearity —  2%  (with  suitable  playback  equipment). 

Playback  equipment  available  —  single  or  multi-channel  — for  laboratory  use, 
60  cps  power.  Also  special  analysis  equipment. 

Writ*  for  tf*talf*<l  Information 


WAVES 

^ABORATORES 

'NCORPORATED 


Riverdale  2,  Maryland 


4705  Queensbury  Road 


Taltphone:  Appleton  7-1133 
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W«st  siort  information?  Um  port  cord  on  last  pogt. 
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for  the  first 

KELLOGG 


Maioec  ^ 


KELLOGG  SWITCHBOARD  AND  SUPPLY  COMPANY 


PRECIOUS 

METAL  ALLOYS  and 
COMPLETE  ASSEMBLIES 


CAPACITORS 


PULSE  FORMING 
NETWORKS 


SUPPRESSION  FILTERS 


Ptliney  *#  7,  Ney-Oro  G,  Ney-Oro  #  28,  and  Ney  #  90  Alloy  are  precious 
metal  alloys  developed  in  the  laboratories  of  the  J.  M.  Ney  Company  for  the  fab¬ 
rication  of  contacts,  brushes,  wipers,  slip  rings,  commutator  segments,  and  similar 
components  used  in  precision  control  and  instrumentation.  Each  alloy  has  specific 
qualities  which  mean  greater  accuracy  and  prolonged  instrument  life,  as  well  as 
resisunce  to  most  corrosive  industrial  atmospheres. 

Parts  fabricated  from  Ney's  Precious  Metal  Alloys  are  now  components  of  instru¬ 
ments  used  in  navigation,  recording,  computing,  and  many  other  devices.  Consult 
the  Ney  Engineering  Department  for  assistance  with  your  problems. 

•  Rc«.  Trade  Mark  }.  M.  Ney  Co. 


flalionai 


CAPACITOR  COMPANY 

S«5  WASHINGTON  STREET 
QUINCY  «f,  MASSACHUSETTS 


THE  J.  M.  NEY  COMPANY  •  179  Elm  Stroot,  Hartford  1,  Conn. 

Specialists  in  Precious  Metal  Metallurgy  Since  1812 


NEW 

ALCAR  Model  101 
Universal  Coil  Winder 


It’s  simple!  It  saves  space!  It  saves  money 
.  .  .  Actuated  by  electrical  impulses,  the 
Kellogg  Magmetic  Impulse  Cossmier  pet- 
forms  the  counting  and  marking  function 
of  a  chain  of  10  to  20  relays  or  of  a  two- 
W  magnet  ten-point  stepping  switch,  in  leaa  i 
W  space  and  with  top  reliability!  It  has  a  M 
'  wide  application  in  many  fields — from 
industrid  control  to  any  system  where 
trains  of  impulses,  such  as  generated  by  a 
telephone  dial  are  to  be  counted. 


A  completely  self  -  contained, 
self-powered  unit  for  winding  pi  or 
universal  coils  of  variable  width,  to 
a  diameter  of  4  inches. 

The  Model  101  will  provide  the 
development  or  design  engineer 
with  a  precision  source  of  experi¬ 
mental  coils,  and  is  suitable  for 
small  production. 

Unit  it  complete. 

No  Accessories  Required. 


ALCAR 

INSTRUMEKTS,  INC. 

2  Godwin  Avt.,  Foirlown,  N.  J. 
Pmirlawn  6-0007 


Flooia  send  ma  com- 
plot*  informatien  ro- 
gording  th*  Kollogg 
Impvit*  Countor. 
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Arrays  of  Flush  Mounted  TravelUnK  Wave 
Antennas  by  J.  N.  Hines,  V.  H.  Rumsey 
and  T.  10.  Tice  of  The  Ohio  State  Uni¬ 
versity,  Columbus.  Ohio. 

Transient  Build-Up  of  the  Antenna  Pat¬ 
tern  In  End-Fed  Linear  Arrays  by  Nor¬ 
man  H.  Enensteln  of  Hughes  Aircraft 
Company,  Culver  City,  Calif. 

A  New  Microwave  Reflector  by  K.  S. 
Kelleher  of  Naval  Research  Lab.,  Wash¬ 
ington,  D.  C. 

Crosstalk  In  Radio  Relay  Systems  Caused 
by  Foreground  Reflections”  by  H.  W. 
Evans  of  Bell  Telephone  Labs.,  New  York, 
N.  y. 

Low  Side  Lobes  in  Pencil-Beam  Antennas 
by  E.  M.  T.  Jones  of  Stanford  Research 
Institute,  Stanford.  Calif. 


AGE  or  PREHEAT 
up  to  100 
vacuum  tubes 
for  50  hour 
reliability  tests  ... 


Session  8 :  Television  11 

Probability  Distribution  Measurements  of 
Television  Signals  by  W.  F.  Schrelber, 
Cruft  Lab.  of  Harvard  University,  Cam¬ 
bridge,  Mass. 

Colorimetric  Properties  of  Gamma-Cor¬ 
rected  Color  Television  Systems  by  D.  C. 
Livingston  of  Sylvania  Electric  Products, 
Inc.,  Bayside,  N.  Y. 

Phase  Measurements  at  Siibcarrier  Fre¬ 
quency  in  Color  Television  by  A.  P.  Stern 
of  General  Electric  Company,  Syracuse, 
N.  Y. 

A  Precision  Line  Selector  for  Television 
Use  by  I.  C.  Abrahams  and  R.  C.  Thor 
of  General  Electric  Company,  Syracuse, 
N.  Y. 

A  Monitoring  System  for  NTSC  Color 
Television  Signals  by  C.  E.  Page  of  Haiel- 
tine  Corp.,  Little  Neck,  N.  Y. 


You  can  quickly  apply  any 
nominal  Toltaqo  and/or  load  to 
any  tub*  olomont  for  practically 
all  rocoivinq  and  many  tronsmit- 
tinq  typos  with  tho  P.TX.  Aqinq 
Rack.  Plato,  iilamont  scroon  and 
qrid  Toltaqos  may  bo  varied  os 
dosirod. 

Multiple  bonks  of  ton  produc- 
fion-fypo  sockets  accommodate 
octal,  small  seven,  noval  nine  or 
subminiaturo  tubes.  Each  bank  is 
individually  controlled  so  that  up 
to  ten  different  tube  types  may  be 
aqed  simultaneously. 

Self  contained  filament  and 
plate  power  is  supplied  toqether 
with  adequate  bias  voltaqes. 
Overload  protection  is  included 
in  all  circuits. 


Session  9;  Circuits  II — Symposium:  Panel 
Discussion  on  Wideband  Amplifiers 

Conventional  Amplifiers  by  W.  Bradley  of 
Phllco  Corp..  Philadelphia.  Pa. 

Feedback  Ampllflers  by  H.  N.  Beveridge 
of  Raytheon  Mfg.  Co.,  Newton,  Mass. 
Transistor  Ampllflers  by  R.  L.  Wallace  of 
Bell  Telephone  Labs. 

Distributed  Amplifiers  by  W.  G.  Tuller 
and  E.  H.  Bradley  of  Melpar  Electronics 
Alexandria,  Va. 

Traveling  Wave  Tube  Ampllflers  by 
I*  Field  of  Stanford  Univ.,  Stanford,  Calif. 


Session  10:  Electronic  Computers  II 

Analog  Computing  with  Magnetic  Ampll- 
flers  TTsIng  Multi-Phase  A-C  Voltages  by 
J.  E.  Richardson  of  Huges  Aircraft  Com¬ 
pany,  Culver  City.  (’’alif. 

Some  Recent  Developments  In  Logical 
■Or-and-Or’  Pyramids  for  Digital  Com¬ 
puters  by  C.  I.a'ondes  of  Unlver.slty  of 
I’ennsylvanla.  Philadelphia,  Pa. 

Magnetic  Core  Switches  as  Logical  Ele¬ 
ments  In  Computers  by  Eugene  A.  Sands 
of  Magnetics  Research  Co.,  Chapt)aqua, 
N.  y. 

Magnetic  Shift  Register  Using  One  Core 
Per  Bit  by  R.  I).  Kodls.  S.  Ruhman  and 
W.  D.  Woo  of  Raytheon  Mfg.  Co..  Wal¬ 
tham,  Mass. 

Simple  Computer  for  Automatically  Plot¬ 
ting  Correlation  Functions  by  H. 

Schooley  of  Naval  Research  Lab.,  Wash¬ 
ington,  D.  C. 


Fast,  accurate,  VISUAL 
indication  of  the  null  point 
for  A-C  bridges 


.Session  11:  Instrumentation  II — Sym¬ 
posium:  Transistor  Measurements 

Transistor  Metrology  by  D.  A.  Alsberg  of 
Bell  Telephone  I.gbs.,  Murray  Hill,  N.  J. 
Measurement  of  Transistor  Parameters  by 
CRO  and  Other  Methods  by  W.  E.  Morrow, 
Jr.,  MIT  of  Cambridge.  Mass. 

Translator  Static  Characteristics  Obtained 
by  Pulse  Techniques  by  D.  R.  Fewer  of 
Beil  Telephone  l.gbs.,  Murray  Hill.  N.  J. 
Bridges  for  Measuring  Junction  Transistor 
Admittance  Parameters  by  L.  J.  Glacoletto 
of  RCA  Labs.,  Princeton,  N.  J. 

A  Transistor  Alpha  Sweeper  by  H.  G.  Fol- 
lingstad  of  Bell  Telephone  Labs.,  Murray 
Hill.  N.  J. 

Rapid  Tracing  of  Transistor  Character¬ 
istics  by  Oscillographic  Methods  by 
V.  Mathis  of  General  Electric  Co..  Syra¬ 
cuse.  N.  Y. 


With  the  F.TX.  Tna  231  Bridge  Null  Indicator 
you  eon  see  by  simultaneous  and  Independent 
Utdieations.  the  reactive  ond  resistive  unbolances 
oi  A.G  bridges  on  a  3”  cathode  ray  tube.  Alter 
o  simple  Initial  set-up,  no  iurther  manual  operation 
Is  reguired. 


The  indicator  amplliier  has  gain  suiilcient  to  give  1  inch  detlect'on  lor  20  microvolts 
oi  input  signal.  At  maximum  sensitivity,  flte  hum  and  noise  level  is  less  than  2  micro¬ 
volts.  CofUinueus  tuning  In  •  ranges  adequately  reduces  hormonic  errors  from  20  cps 
to  to  Ke.  A.V.C.  Is  Incorporated  to  reduce  overload  distortion  and  speed  production 
toetlng.  The  equipment  to  very  useful  in  o  laboratory  os  well  as  being  essential  lor 
lost  production  testing  ol  audio  coils,  condoimers,  etc. 


WRITE  FOR  DATA 


Session  12:  Significant  Trends  In  Airlwme 
Equipment 

Some  Systems  Considerations  In  Plight 
Control  Servomechanism  Design  by  Robert 
J.  Bibbero  and  Roland  Grandgent  of  Re- 
piibllc  Aviation  Corp.,  New  York,  N.  Y. 
Falred-In  .\DF  Antennas  by  Louis  E.  Ra- 
burn  of  Electronics  Research  Inc.,  Evans¬ 
ville.  Ind. 

Magnetic  Ampllflers  for  Airborne  Appll- 


PENNSYLVANIA  TESTING  LABORATORY 


Spociolizing  in  Research,  Design,  Development  and  manufacture  of 
Electronic  Production  Testing  Facilities. 


DOYLESTOWN,  PENNA. 


Went  mors  totomwtion?  Use  post  cord  on  tait  page. 
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ir  UNIVERSAL  AVIATION  EQUIPMENT,  INC 
187  LAFAYETTE  STREET,  NEW  YORK  13,  N.  Y. 
Phone  worth  4-2670 


Compact  •  •  •  Dust-Proof 

TIME  DELAY  RELAYS 

solenoid  actuated— pneumatically  timed 

Introduces  time  delays  into  a-c  or  d-c  circuits.  Easily 
adjusted  to  provide  delays  ranging  from  0.1  second  to 
five  or  more  minutes. 

The  AGASTAT  is  small,  light,  and  operates  in  any 
position.  Dust-proof  timing  chamber  assures  long  oper 
ating  life  with  a  minimum  of  maintenance. 

Write  for  Bulletin. 

Dept.  A I -34, 

Division  of  Elastic  Stop  Nut  Corporation  of  Amorica 
1027  Newark  Avenue,  Elizabeth  3,  New  Jersey 


This  instrument  permits  voltage 
readings  on  AC  or  DC  circuits  of 
very  high  resistance.  The  only  cur¬ 
rent  drown  is  the  very  small  leak¬ 
age  current  and  a  very  low 
capacitance  current  on  AC  circuits. 
Very  useful  for  the  many  high  volt¬ 
age— low  current  circuits  employed 
in  nuclear  research.  Available  with 
full  scale  voltages  ranging  between 
300  and  3500  volts.  Special  lab¬ 
oratory  instrument  available  with 
full  scale  reading  of  1 50  volts.  Full 
scale  capacitance  ranges  from  8 
mmfds  for  the  3500  volt  model  to 
1 00  mmfds  for  the  1 50  volt  instru- 
ment.Magnetic  damping.  2  Vz'dial. 
Write  for  complete  specifications. 


ILLUMINATED 

CONTROL  PANELS -DIALS- KNOBS 
AND  SWITCHBOARD  ASSEMBLIES 


Lominated  panalt,  knobs,  switches,  flat  dials  and  even 
drum  dials  have  tho  rsquirod  letters  or  figures  processed 
into  the  background  so  they  appear  dead  white  against 
the  non-reflecting  black  background.  In  the  dark,  small, 
red-filtered  lamps  which  are  inserted  in  the  Inside  lamina, 
tion  of  clear  plastic,  illuminate  the  figures  with  a  red  light 
which  the  eye  does  not  retain  when  in  motion. 

All  dials  and  panels  are  laminated  of  methyl  metha* 
crylote  and  vinyl  films  which  meet  the  standards  oi 
Specification  Mn,-P-778t.  They  will  withstand  all  standard 
humidity  and  salt-spray  testing:  and  no  change  is  noted 
in  the  overall  elficiency  of  the  materials  when  tested  at 
temperatures  varying  between  — 6S°C  and  -fSS’C. 

This  new  method  oi  making  control  panels,  dials,  knobs. 
oICm  lends  itself  readily  to  quantity  production  and  com- 
pefitive  costs.  For  applicotton  other  than  military  use. 
other  colors  hove  also  been  developed. 

A  booklet  with  complete  information  Is  avollable. 

Monufocturerj  of  lest  equipment  for  organic  coottags. 


FERRANTI  ELECTRIC,  INC. 

30  Rockefeller  Plate  •  New  York  20,  N.  Y 
FERRANTI,  LTD.,  Hotlinwood,  England 
FERRANTI  ElEaRIC,  LTD.. Toronto,  Canada 


A  TRUE 

ELECTROSTATIC 

VOLTMETER 

ELECTRONICS  — Atore.H,  1953 


Went  mere  inforntolion?  Uw  peit  card  sn  lest  pee*. 
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PLANTS  AND  PEOPLE 


catiuns  by  J.  K.  McKendry  of  General  Pre¬ 
cision  Labs.,  Pleasantvtlle,  N.  Y. 

Aircraft  Electrical  Power  by  J.  C.  Dlef- 
fenderfer  and  Ge<jrge  W.  Sherman  of 
Wright  Air  Development  Center,  Dayton, 
Ohio. 

The  Effects  of  Electronic  EJgulpment 
Standardisation  on  Aircraft  Performance 
by  George  C.  Sumner  of  Consolidated  Vul- 
tee  Co.,  Port  Worth,  Texas. 

TUESDAY,  MARCH  24,  195J — 2:30  P.M. 

Session  IS:  Antennas  III — Propagation 

Notes  on  Propagation  by  L.  A.  Byam,  Jr. 
of  The  Western  Union  Telegraph  Co.,  New 
York,  N.  Y. 

Tropospheric  Propagation  in  Horisontally 
.Stratified  Media  over  Rough  Terrain  by 

H.  M.  Swarm,  R.  N.  Ghose,  G.  H.  Keitel 
of  University  of  Washington.  Seattle, 
Wash. 

Radio  Wave  Scattering  in  Tropospheric 
Propagation  by  J.  W.  Herbstrelt,  K.  A. 
Norton,  P.  L.  Rice  and  G.  K  Schafer  of 
National  Bureau  of  Standards,  Boulder, 
Col. 

Extended-Range  Radio  Transmission  by 
Oblique  Reflection  from  Meteoric  Ionisa¬ 
tion  by  O.  O.  Vlllard,  Jr.,  A.  M.  Peterson, 
L.  A.  Manning  and  Von  R.  Eshleman  of 
Electronics  Research  Lab..  Stanford  Uni¬ 
versity,  Stanford,  Calif. 

An  Interpretation  of  Vertical  Incidence 
Ekjuivalent  Height  versus  Time  Recordings 
on  150  Kc/s  by  Rune  Lindquist  of  Iono¬ 
sphere  Research  Lab.  The  Penn.sylvanla 
State  College,  State  College,  Pa. 

Session  14:  Symposium:  Diagnostic  Pro¬ 
grams  and  Marginal  Checking  for  I.Arge 
Scale  Digital  Computers. 

(Program  to  be  announced) 

Session  15:  Circuits  III — Time  Domain 
Networks — Delay  Lines 

Continuously  Variable  Delay  Line  by  C. 
Berkley  of  Allen  B.  Du  Mont  I^abs.  Inc., 
Clifton,  N.  J. 

General  Transmission  Theory  of  Dis¬ 
tributed  Helical  Delay  I.ines  with  Bridging 
Capacitance  by  M.  J.  DiToro  of  Du  Mont 

I. j»bs.,  Inc.,  Passaic,  N.  J. 

Distributed  Constant  Delay  Lines  with 
Characteristic  Impedances  Higher  Than 
5000  OHMS  by  W.  S.  Carley  of  U.  S.  Naval 
Ordnance  Lab.,  Silver  Spring,  Md. 

Helical  Winding  Exponential-IJne  Pulse 
Transformers  for  Millimicrosecond  Service 
by  J.  Kukel  and  E.  M.  Williams  of  Car¬ 
negie  Institute  of  Technology,  Pittsburgh, 
Pa. 

Time  Domain  Approximation  by  Use  of 
Bade  Approxlmants  by  R.  D.  Teasdale  of 
RCA,  Camden,  N.  J. 

Frequency  Transients  in  Idealized  Linear 
.Systems  by  B.  Gold  of  Hughes  Aircraft 
Co.,  Culver  City.  Calif. 

Se.sslon  16:  Electron  Devices  I — Transl- 
tors 


To  Wind  Coils  of 

INVISIBLE  WIRE 


or  other  minute 
precition  operations 


At  the  Hdthtwity  Instrument  Company,  tiny  galvamometer 
soils  are  wound  with  wire  so  fine  that  it  is  almost  inyisible 
to  the  unaided  eye.  Ingenious  tooting  and  use  of  an  AO 
Stereoscopic  Microscope  assure  fast,  precise  workmanship. 


These  unique  AO  Microscopes  provide  two 
complete  optical  systems  (one  for  eech  eye) 
to  enhance  the  perception  of  depth  and  to 
provide  three-dimensional  reality  plus  an 
exceptionally  wide  field  of  view.  Unlike 
ordinary  microscopes,  objects  end  move¬ 
ments  ere  not  inverted.  Instead  they  appear 
in  their  natural  directions.  Because  AO 
Stereoscopic  Microscopes  are  unequalled  fo( 
fabrication,  assembly,  inspection  of  minute 
precision  parts,  they  are  widely  used  in 
elearonics,  metal  working,  food  and  many 
other  industries. 

Let  AO  Stereoscopic  Microscopes  help  you 
achieve  high  precision  at  low  cost.  Mail 
coupon  below. 


You  NEED 


The  Negative  ReBistanoe  Diode  by  I.  A. 
Lesk  and  Vernon  P.  Mathle  of  General 
Bleetric  Co..  Syracuse.  N.  T. 

ReliaMlIty  of  TransItorB  by  W.  R.  Slttner 
of  Bell  Telephone  I.,abB.,  Allentown,  Pa., 
and  R.  M.  Ryder  of  Bell  Telephone  Labs., 
Murray  Hill,  N.  J. 

(Characteristics  of  the  M-1768  Tranaltor 
bv  L.  B.  ValdeB  of  Bell  Telephone  I.AbB., 
Murray  Hill.  N.  J. 

Developmental  High  Frequency  Alloy 
TranBltors  by  C.  W.  Mueller  and  J.  I. 
Pankove  of  RCA  lAbs.  Dlv..  Princeton, 
N.  J. 

Behavior  of  Germanium  Junction  Transl- 
tors  at  Elevated  Temperatures  and  Power 
Transitors  Design  by  L.  D.  Armstrong  of 
RCA  I.rfihs  Dlv.,  Princeton,  N.  J. 

Session  17:  lastrumentatlon  III — Elec¬ 
tronics 


Stereoscopic 

Microscopes 


lerican 


INSTRUMENT  DIVISION 

•  iirtii  II.  nil 


The  Respon.xe  of  a  Panoramic  Receiver  to 
CW  and  Pulse  Signals  by  H.  W.  Batten, 
R.  A.  Jorgensen.  A.  B.  Macnee  and  W.  W. 
Peterson  of  University  of  Michigan.  Ann 
Arbor.  Mich. 

A  VHF  Impedance  Meter  by  J.  H.  Mennle 
of  Boonton  Radio  Corp.,  Boonton,  N.  J. 
Slmpllfled  Measurement  of  Incremental 
Pulse  Time  Jitter  by  W.  T.  Pone  of  Grlf- 
ftss  Ale  Force  Base,  Rome.  N.  Y. 
Wlde-Band  Wave  Analyzer  by  O.  Kum- 
mer  of  Bell  Telephone  I.Abs.,  Murray  Hill, 
N.  J. 

Ultra-Ijow  Frequency.  Three-Phase  Oscil¬ 
lator  by  O.  Smiley  of  General  Radio  Co., 
Cambridge,  Mass. 

Session  18:  Symposium:  Trends  in  Mo- 


Amcriean  Optical  Company 
Dept.  J  178 
Inalniment  Division 
Buffalo  15,  New  York 
Gsadcmcn: 

PksM  tend  ms  further  informatioo  on  AO  Stereoscopic  Microscopes. 

Signed . 

Orgeniudoo . 

Address  . 

Gty . - . Zone . Sure . 
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PORTABLE  D’ARSONVAL 


GALVANOMETER 


manufactured 
to  your  design 


FOR  measuring  hemoglobin  con¬ 
tent  of  blood  samples,  the  Fisher  Sci¬ 
entific  Co.  of  Pittsburgh  uses  a  Model 
100  G-M  Galvanometer  in  its  popular 
Electro-Hemometer  (at  left).  What¬ 
ever  your  own  particular  instrument 
field,  you  con  achieve  this  same  self- 
contained  portobility,  ruggedness  and 
high  sensitivity  with  G-M  Golvanom- 
eters.  Complete  catalog  on  request. 


QTRRIILJ^ 


[(DMiBW 


SHE’D  BE  SUNK  WITH 
NO  MOVING  PARTS! 


BUT  -  -  THEC.G.S. 

INCREDUCTOR' 


LINE  OF  CONTROLLABLE  INDUCTORS 

NEEDS  NO  MOVING  PARTS 


PLANTS  AND  PEOPLE  (continiitd) 


bile  Communications 


The  Ejects  of  Selectivity,  Sensitivity  and 
I  Linearity  in  Radio  Circuits  on  Communi¬ 
cations  Reliability  and  Coverage  by  J.  O. 
Schermerhorn  of  Rome  Air  Development 
Center,  Rome,  N.  V. 

Single  Sideband  for  Mobile  Communica¬ 
tions  by  A.  Brown  and  R.  H.  Levine  of 
Coles  signal  Lab.,  Ft.  Monmouth,  N.  J. 
Major  Factors  in  Mobile  Equipment  De¬ 
sign  with  Kmphasis  on  460  MC  Mobile 
Equipment  Characteristics  by  John  Byrne 
and  A.  A.  Macdonald  of  Motorola,  Inc., 
Chicago,  111. 

Field  ^perlence  with  450  MC  Mobile 
Systems  by  P.  H.  Bellingham  and  J.  Q. 
Montrese  of  Bell-Mont  Communications 
Service  Corp.,  Englewood,  N.  J. 

TUESDAY,  MARCH  24,  1953—8:30  P.M. 

Session  19:  (to  be  announced) 
WEDNESDAY,  MARCH  25,  1953—10:00 
A.M. 

Session  20 ;  Electron  Devices  II — Electron 
Tubes 

Gas  Pressure  Effects  on  Ionization  Phe¬ 
nomena  in  High-Speed  Hydrogen  Thyra- 
trons  by  William  C.  Dean  of  Odessa,  Texas 
and  Q.  W,  Penney  and  J,  B.  Woodford, 
Jr.  of  Carnegie  Institute  of  Technology, 
Pittsburgh,  Pa. 

Low  Noise,  Hot  Cathode,  Gas  Tubes  by 
E.  O.  Johnson,  W.  M.  Webster  and  J.  B. 
Zirker  of  RCA  Labs.  Dlv.,  Princeton,  N.  J. 
New  Dispenser  Type  Thermionic  Cathode 
by  R.  Levi. 

j  Multi  Output  Beam  Switching  Tubes  for 
Computers  and  General  Purpose  Use  by 
I  Saul  Kuchinsky  of  Burroughs  Adding  Ma¬ 
chine  Co.,  Philadelphia,  Pa. 

I  An  Equivalence  Principle  in  High  Fre- 
\  quency  Tubes  by  Robert  Adler  of  Zenith 
1  Radio  Corp.,  Chicago,  Ill. 


THIS  FEATURE,  COMBINED  WITH  RUGGED, 
SHOCK  RESISTANT,  COMPAO  AND  LIGHT 
WEIGHT  CONSTRUCTION  PROVIDES  THE 
IDEAL  UNIT  FOR  ADVANCED  CIRCUITRY. 


SOME  OF  THE  OUTSTANDING  AND  VALUABLE  FEATURES 
OF  THE  INCRCDUCTOk  UNITS  ARE: 

•  WIDE  RANGE  -  REMOTE  CONTROL  -  FAST  RESPONSE - 
-  HIGH  SENSITIVITY  •  EXTREME  FLEXIBILITY  • 


THE  INCREDUCTOR  UNIT  IS  A  NATURAL  FOR 
ADVANCED  TECHNIQUE  APPLICATIONS  SUCH  AS: 

•  High  Speed  Switching  •  F.  M.  Oscillators  • 

•  Automatic  Frequency  Control  Systems  • 

•  Receiver  Front  Ends  •  Sweep  Oscillators  • 

•  Amplitude  Controls  •  Variable  Filters  • 

Write  on  your  company  letterhead  for  engineering  data  and  technical  bulletins 
covering  standard  types.  We  will  be  glad  to  give  you  our  recommendations 
regarding  your  specific  problems. 


S«s8lon  21 :  Circuits  IV — Active  Net¬ 
works — Transitors 

Transient  Analysis  of  Junction  Transitor 
Ampllflers  by  J.  J.  Suran  and  W.  F.  Chow 
of  General  Electric  Co.,  ^racuse,  N.  Y. 
The  Grounded-Collector  Transitor  Ampli¬ 
fier  at  Carrier  Frequencies  by  F.  R.  Stan- 
sel  of  Bell  Telephone  Labs.,  Murray  Hill, 
N.  J. 

Symmetrical  Properties  of  Transitors  and 
Their  Application  by  G.  C.  Szlklal,  RCA 
Labs.  Dlv.  of  Princeton,  N.  J. 

A  Study  of  Transitor  Circuits  for  Tele¬ 
vision  by  G.  C.  Sziklai,  R.  D.  Lohman  and 

G.  B.  Herzog  of  RCA  Labs.  Dlv.,  Prince¬ 
ton,  N.  J. 

Conductance  Curve  Design  of  Relaxation 
Circuits  by  K.  A.  Pullen  of  Ballistic  Re¬ 
search  I.aibs.,  Aberdeen  Proving  Ground, 
Md. 

Transitor  Relaxation  Oscillators  i>y  S.  I. 
Kramer  of  Fairchild  Guided  Missiles  Dlv., 
Wyandanch,  N.  Y. 

Session  22  :  Noise  and  Modulation 

Noise  Problems  of  Theoretical  and  Prac¬ 
tical  Interest  by  Bernard  Gold  of  Hughes 
Aircraft  Co.,  Culver  City,  Calif. 

A  Note  on  Receivers  for  Use  in  Studies 
of  Signal  Statistics  by  R.  Deutsch  and 

H.  V.  Hance  of  Hughes  Aircraft  Co.,  Cul¬ 
ver  City,  Calif. 

Amplitude  Modulation  by  Plate  Modula¬ 
tion  of  CW  Magnetrons  by  J.  S.  Donal, 
Jr.,  and  K.  K.  N.  Chang  of  RCA  I.Abs. 
Dlv.,  Princeton,  N.  J. 

Comparison  of  Modulation  Methods  by 
R.  M.  Page  of  Naval  Research  I.,ab..  Wash¬ 
ington,  D.  C. 

A  Technique  of  Intermodulation  Inter¬ 
ference  Determination  by  A.  J.  Beauchamp 
of  Rome  Air  Devel<ii)inent  Center,  Rome, 
N.  Y. 


•Trs4*  Mark 

C  G.  S.  LABORATORIES,  INC. 


391  LUDLOW  STREET,  STAMFORD,  CONN. 

“VU1  th»  dyiMmic  dtaptoy  our  Show  txMbH- 
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Session  21;  Symposium:  Television 

Broadcasting 

The  Design  of  Sneech  Input  Consoles  for 
Television  by  Robert  H.  Tanner  of  North¬ 
ern  Electric  Co.,  I.td.,  Belleville.  Canada. 
Building  TV  Broadcast  Facilities  for 
Growth.  Flexlhlllt.v  and  Economy  by  Allen 
R.  Kramer  and  Edwin  R.  Kramer  of  Kra¬ 
mer.  Winner  and  Kramer,  New  York, 
N.  Y. 

Fashions  in  TV  Transmitting  Antennas 
he  Frank  G.  Kear  of  Kear  and  Kennedy, 
Washington,  D.  C.,  and  John  G.  Preston 
of  American  Broadcasting  Co.,  New  York, 
N.  Y. 

High  Gain  Amplifiers  for  High  Power 
Television  Transmitters  by  John  Ruston 
of  DuMont  I.,abs.,  Inc.,  Clifton.  N.  .1. 
Optimum  Utilization  of  the  Radio  Fre¬ 
quency  Channel  for  Color  TV  by  Ray  D. 
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BUYERS’  GUIDE 

“Tht  Book  that  has  all  tho  smswors” 

A  AAcGKAW-HtLl  PUillCATION 

330  West  42nd  Street 
NEW  YORK  36,  N.  Y. 


U.  G.  CONNECTORS 

Our  Coaxial  Cable 
Connectors  Meet  All 
Government  Specifications 

ir  ALL  ORDERS  OaiVERED  PROMPTLY  ic 

Manufacturers  of 
Highest  Quality  Gmnectors 

ALLIED  INDUSTRIES,  INC. 

1023  S.  21st  STREET 
LOUISVILLE  10.  KY. 

PhoM  Arlington  4640 


Why  You  Should  Depend  on 

BENNETT  For 


✓  CABINETS 

✓  CHASSIS 

✓  CUSTOM 

SHEET  METAL  PARTS 


4  Typicol  (xomptn  of  tho  wido  raogo  of 
motol  fobricotid  port*  pfodaetd  by  tonaott. 


MANY  LEADING  ELECTRONIC  COMPANIES  DO 

Englnoorlaq.  plant  capacity,  oxporipneed  "know  how"  and  metal  crafUmanshlp 
have  made  Bennett  a  prime  lource  of  euppiy  for  many  leading  electronic  and  elec¬ 
trical  equipment  monulacturers.  Locoted  in  a  luburb  of  Buffalo,  the  Bennett  plant 
with  complete  focilitlea  can  deliver  what  you  need  when  you  want  it.  Send  blue- 
prints  or  sample  parts  today  for  prices  and  delivery. 
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PLANTS  AND  PEOPLE 


Kell  and  A.  C.  Schroeder  of  RCA  Labs. 
Princeton.  N.  J. 


close  temperature  control 
is  a  snap  wHh  STEVENS 


Seaaion  24 :  Quality  Control  Methods  Ap¬ 
plied  to  Electron  Tube  and  Electronic 
^uipment  Design 

Use  of  Statistical  Tolerances  to  Obtain 
Wider  Limits  on  Tube  Component  Dimen¬ 
sions  by  E.  V.  Space  of  RCA,  Harrison. 
N.  J. 

Tolerance  Considerations  in  Electronic 
Product  Design  by  Raymond  C.  Miles  of 
Airborne  Instruments  Lab.,  Mineola,  N.  T. 
Distribution  Patterns  for  the  Attributes 
of  raectronlc  Circuitry  by  R.  F.  Rollman 
and  E.  D.  Karmiol  of  DuMont  Labs.,  Blast 
croon 

The  Application  of  Statistics  to  Field  Sur¬ 
veillance  of  I*roduct  Performance  R. 
Herd  of  Aeronautical  Radio,  Inc.,  Wash¬ 
ington.  D.  C. 

Reliability  of  Electron  Tubes  in  Military 
Applications  by  E.  F.  Jahr  of  Aeronautical 
Radio,  Inc.,  Washington,  D.  C. 

I>ynamlc  Environment  Testing  by  D.  T. 
Geiser  of  Boeing  Airplane  Co.,  Wichita, 
Kansas. 


Session  25 :  Seminar :  Acoustics  for  the 
Radio  Engineer — I 

Fundamental  Theory  by  Ijeo  L,  Beranek 
of  MIT,  Cambridge,  Mass. 

Microphones  by  Harry  F.  Olson.  RCA  of 
Princeton,  N.  J. 

Loudspeakers  by  Hugh  S.  Knowles  of  In¬ 
dustrial  Research  Products,  Inc.,  Franklin 
Park,  111. 

WEDNESDAY,  MARCH  25.  1952—2:30 
P.M. 


Session  26 :  Electron  Devices  III — Micro¬ 
wave  Tubes 


High  Power  Traveling  Wave  Tube  Ampli¬ 
fiers  by  M.  Ettenberg  of  Sperry  Gyroscope 
Co.,  Great  Neck,  N.  Y. 

Operation  of  the  Traveling-Wave  Tube 
in  the  Dispersive  Region  by  L.  A.  Roberts 
and  S.  F.  Kaisel  of  Electronics  Research 
Lab.,  Stanford  Unlv.,  Stanford.  Calif. 

A  Traveling-Wave  Electron  Buncher  by 
R.  B.  Neal  of  Stanford  Unlv.,  Stanford, 
Calif. 

Some  Properties  of  Periodically  Loaded 
Structures  Suitable  for  Pulsed  Traveling 
Wave  Tube  Operation  by  Marvin  Cho- 
dorow  and  Ervin  J.  Nalos  of  Microwave 
Lab.,  Stanford  Unlv.,  Stanford,  Calif. 
I^perlments  on  Millimeter  Wave  and 
Light  Generation  by  H.  Motz.  W.  Thon 
and  R.  N.  Whitehurst  of  Stanford  Unlv., 
Stanford,  Calif. 


THsrmettaf*  thswn  appreximotsly 
full  tlis.  Other  designt  ovoiloble. 


APPUANCES  AND  APPARATUS 

EliaRONIC  DEVICES  AND  AVIONIC  EQUIPMENT 

INSTRUMENTS  AND  DEVICES 


Session  27  :  Information  Theory  I — Recent 
Advances 

Recent  Advances  in  Information  Theory 
by  Louis  DeRosa  of  Federal  Telecommuni¬ 
cation  Cabs.,  Inc.,  Nutley,  N.  J. 

Radar  Problems  and  Information  Theory 
by  Harry  Davis  of  Alrmaterlal  Command. 
Redbank,  N.  J. 

Analysts  of  Multiplexing  and  Signal  De¬ 
tection  bv  Function  Theory  by  Nathan 
Marchand  of  Marchand  Electronic  Labs., 
Greenwich.  Conn. 

Optimum  Nonlinear  Filters  for  the  Ex¬ 
traction  and  Detection  of  Signals  by  L.  A. 
Zadeh  of  Columbia  University,  New  York, 
N.  Y. 

Detection  of  Information  by  Moments  by 
.1.  .1.  Slade,  Jr..  S.  Fich,  D.  A.  Molony  of 
Rutgers  University,  New  Brunswick,  N.  J. 

Session  28  ;  Communications  Systems 

Automatic-Tuning  Communications  Trans¬ 
mitter  by  M.  C.  Dettman  of  Federal  Tele¬ 
communication  Labs.,  Nutley,  N.  J. 
Doubling  of  Channel  Capacity  of  Single 
Sideband  Systems  by  Clifford  D.  May  of 
the  Office  of  Chief  Signal  Officer.  Wash¬ 
ington,  D.  C. 

Performance  of  Space  and  Frenuency  Di¬ 
versity  Receiving  Systems  by  R.  E.  Lacy 
of  Fort  Monmouth,  N.  J.,  M.  Acker  of  Fort 
Monmouth,  N.  J.  and  .T.  L.  Glaser  of  Bell 
Telephone  Labs.,  New  York.  N.  Y. 

Effect  of  Hits  In  Telephotography  by  P. 
Mertz  and  K.  W.  Pfieger  of  Bell  Telephone 
Laba.  New  York.  N.  Y. 

Reliability  of  Military  Electronic  Equip¬ 
ment  and  Our  Ability  to  Maintain  It  for 
War  by  A.  S.  Brown  of  Stanford  Research 
Institute,  Stanford,  California. 

Session  29 :  Symposium :  Television 
Broadcasting  and  UHF 

A  Flexible  TV  Studio  Inte^communicatio^ 
System  by  R.  D.  Chipp  and  R.  F.  Bigwood 


Stevens  Type  M*  thermostats  are  engineered 
for  compactness  .  .  .  lightness  .  .  .  close  tempera¬ 
ture  control.  Featuring  quick  make  and  break 
operation,  fast  snap  of  bimetal  disc  and  series 
double-breaking  contacts  reduce  arcing  .  .  .  assure 
positive  On  and  Off. 

Bimetal  thermal  element  actuates  a  low-resist¬ 
ance  bridging  contact  disc  which  carries  current. 
Bimetal  disc  responds  only  to  temperature  of  con¬ 
trolled  device  or  air  surrounding  thermostat  .  .  . 
prevents  false  cycling  or  life-shortening  "jitters.” 

Foroperation  in  any  ambient  from  -75  F  to  near¬ 
ly  600'  F,  Stevens  Type  M  thermostats  are  avail¬ 
able  with  virtually  any  terminal  or  mounting  ar¬ 
rangement  in  standard  or  hermetically  sealed  types. 

Get  faster  response  .  .  .  closer  temperature  con¬ 
trol.  Specify  Stevens  Type  M  thermostats  for  your 
product — for  better  performance,  longer  life. 
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of  DuMont  TelevlBlon  Network,  New  York, 
N.  Y. 

CBS  Televlslon’e  Hollywood  TV  City: 
Video,  Audio  and  Intercommunication 
Facilities  by  Richard  O’Brien,  Robert 
Monroe  and  Price  Fish  of  Columbia  Broad¬ 
casting  System.  New  York,  N.  Y. 

An  Ebcperlmental  Study  of  Wave  Propa¬ 
gation  at  850-MC  by  Jess  £testein  and 
Donald  W.  Peterson  of  RCA  lAoa,  Prince¬ 
ton,  N.  J. 

A  Typical  UHF  Installation  by  W.  H. 
Sayer,  Jr.  of  DuMont  Dabs.,  Passaic,  N.  J. 
High  Power  UHF  Klystron  Application  by 
A.  E.  Rankin  of  General  Electric  Co., 
Schenectady,  N.  Y. 

High  Power  UHF  Klystron  Amplifier  De¬ 
sign  by  N.  P.  Hlestand  of  Varian  Asso¬ 
ciates,  San  Carlos,  Calif. 

High  Power  UHF  Television  Broadcasting 
Systems  by  H.  M.  Crosby  of  General  Elec¬ 
tric  Co.,  Syracuse,  N.  Y. 

Session  30  :  Microwaves  I — Symposium : 
Manufacture  of  Microwave  Equipment 

How  to  Design  Microwave  Components 
for  Ease  of  Assembly  by  F.  Neukirch  of 
N.  R.  K.  Manufacturing  A  Engineering 
Co.,  Chicago,  Ill. 

The  Design  of  Microwave  Components  for 
Production  by  Henry  J.  RIblet  of  Micro- 
wave  Development  Dabs.,  Waltham,  Mass. 
Fabrication  of  Microwave  Components 
Employing  the  Dip  Brazing  Process  by 
William  J.  Rudolph  of  The  Glenn  D.  Mar¬ 
tin  Co.,  Baltimore,  Maryland. 
fJlectroforming  with  Copper,  Nickel  and 
Other  Metals  by  C.  Di  Duncan  of  Cham- 
blee,  Ga. 

Manufacturing  Mlcrostrlp  Printed  Circuit 
Components  by  H.  F.  Engelman  (probable 
speaker)  of  Federal  Telecommunication 
Dabs.,  Nutley,  N.  J. 

Session  31;  Seminar:  Acoustics  for  the 
Radio  Engineer — II 

Phonograph  Reproducers  by  Benjamin  B. 
Bauer  of  Shure  Brothers,  Inc.,  Chicago, 
III. 

Tape  Recording  by  Marvin  Camras  of 
Armour  Research  Foundation,  Chicago, 
III. 

Studio  Acoustics  by  Hale  J.  Sabine  of  Celo- 
tez  Co.,  Chicago,  Ill. 

THURSDAY,  MARCH  26,  1953—10:00 
A.M. 

Session  32 :  Symposium :  Nucleonics 

Servomechanism  for  Remote  Manipula¬ 
tion  by  Raymond  C.  Geortz  of  Argonne 
National  Dab.,  Chicago,  III. 

The  Applications  of  Secondary  Emission 
Multiplier  to  Nuclear  Particle  Measure¬ 
ments  by  deorge  Morton  of  RCA  Dabs., 
Dlv.,  Princeton,  N.  J. 

Electronic  Circuitry  for  Nuclear  Reactors 
(speaker  to  be  announced) 
Bllllon-electron-volt  Accelerators  by  Ken¬ 
neth  Green  of  Brookhaven  National  Dab., 
Upton,  D.  I.,  N.  Y. 

Instrumentation  Developments  in  Fast 
Neutron  Dosimetry  by  O.  8.  Hurst  and 
R.  H.  Ritchie  of  Oak  Ridge  National  Dab., 
Oak  Ridge,  Tenn. 

Session  33  :  Information  Theory  II — Theo¬ 
retical 

Error  Probabilities  of  Binary  Data  Trans¬ 
mission  Systems  in  the  Presence  of  Ran¬ 
dom  Noise  by  S.  H.  Relger  of  Air  Force 
Cambridge  Research  Center,  Cambridge, 
Mass. 

Statistical  Properties  of  the  Output  of 
Certain  Frequency  Sensitive  Devices  by 
G.  R.  Arthur  of  Sperry  Gyroscope  Ca, 
Great  Neck,  N.  Y. 

Cross-Correlation  Applied  to  Automatic 
Frequency  Control  by  M.  J.  Stateman  of 
Sylvan  la  Electric  Products,  Inc.,  Bay- 
side.  N.  Y. 

Approximate  Probability  Density  Function 
of  First  I..evel  Crossing  for  Dlnearly  In¬ 
creasing  Signal  Plus  Noise  by  G.  Preston 
and  R.  Gardner  of  Phllco  Corp.,  Phila¬ 
delphia,  Pa. 

A  Tleslgn  Criteria  for  the  Optimum  De¬ 
modulation  of  Generalized  Modulated  Sig¬ 
nals  by  F.  W.  Dehan  of  California 
Institute  of  Technology,  Pasadena,  Calif. 

Session  34:  Medical  Electronics 

Electric  Photograph  by  K.  S.  Dion,  MIT, 
Cambridge,  Mass. 

Concerning  the  Use  of  High  Energy 
Particles  and  Quanta  In  the  Determina¬ 
tion  of  the  Structure  of  Living  Organisms 
by  R.  J.  Moon  of  University  of  Chicago, 
Chicago.  Ill. 

Possible  Medical  and  Industrial  Applica¬ 
tion  of  Dinear  Electron  Accelerators  by 


AFSCO 

AMPLIMETER 


MODEL 


A  PRECISION 


ELECTRONIC  WIDE  BAND 


VTVM  and  WIDE  BAND 


AMPLIFIER 


ACCURATE— SENSITIVE— STABLE— RUGGED 

MEETS  MIL  REQUIREMENTS  ON  TEMPERATURE,  HUMIDITY  and 

STABILITY.  Used  by  the  Military  Services. 

SPECIFICATIONS 

METER  RANGES:  Accurate  readings  from  500  microvolts  to 
500  volts  rms  in  six  overlapping  decade  ranges  (or  —65  to 
+57  VU). 

INSTRUMENT  ACCURACY :  ±2%  at  any  scale  point  from  15 
cycles  to  260,000  cycles  per  second. 

INPUT  IMPEDANCE:  2  megohms  in  shunt  with  15  micro¬ 
microfarads. 

DECIBEL  METER  SCALE  RANGE:  -5  to  +17  db. 

DECIBEL  CONVERSION  BASIS:  .001  watt  reference  level  in 
600  ohm  line. 

STABILITY:  ±1%  over  line  variation  from  105  to  125  volts 
AC. 

UNDISTORTED  AMPLIFIER  OUTPUT:  Up  to  8  volts  AC 
supplied  from  an  internal  impedence  not  greater  than  2000 
ohms. 

AMPLIFIER  GAIN:  1600 

AMPLIFIER  NOISE:  Less  than  50  MV  with  input  terminals 
shorted. 

RESPONSE  OF  INTERNAL  AMPLIFIER:  15  to  260,000  cps 
±2%. 

POWER  REQUIREMENTS:  106-130  volts  AC,  60-400  cps,  31 
watts. 

DIMENSIONS:  67/8"  x  6%"  x  11-6/16". 

SHIPPING  WEIGHT:  Approximately  13  lbs. 

PRICE:  $200.00  F.  O.  B.  Plant,  Brooklyn,  New  York. 

FOR  FURTHER  INFORMATION  WRITE 
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POWER 

TETRODE 


Ur  WATT-fUTe  OMSIPATION. 
FUU  RATINGS  TO  130  Me. 
HIGH  OVfRlOAO  CAPABaiTIES. 
AVAILABLE  IMMEDIATELY. 


PENTA  LABORATORIES  INC. 

316  North  Mllpos  Street 
SANTA  BARBARA,  CALIFORNIA 


VARIABLE  DC  POWER  SUPPLY 

REGULATION  1/10  OF  1  PERCENT 


one  week 
delivery 


•  Preeite  Regulation 

•  Low  Ripple 

•  Low  Output 
Impedonce 

•  Biot  Supply 

•  Fil.  Supply 

•  Small  Size 


Thu  unit  it  designed  For  general  laboratory  use  where  good  regulotiert,  lew  ripple,  and 
low  output  impedance  along  with  wide  voltage  lange  and  heavy  lead  current  ore 
reguired.  It  iiKorporotet  a  blat  and  filament  supply  to  that  this  tingle  source  may 
supply  all  the  power  required  for  most  design  or  test  set  ups. 


•  LABEL  ^ 
PLATES 

•  DISCS 

•  PANELS 

•  STRIPS 


MODEL  630-A  SPECIFICATIONS 


Output  Velteget 

Centhwously  verlehle  0  to  600  pos.  or 
■eg.  volts. 

Output  Current; 

0  to  300  MA  et  any  veltnge  setting. 
Beguletieni 

Output  vettege  varies  less  then  0.1%  For 
eny  cenditlen  of  line  or  lead. 


Hum  Vettagsi 

less  then  1  MV  ripple. 


Fabrfeatod  to 
spociflcations 

Ask  for  pric# 
list. 


For  Information  on  this  unit  or  reguloted  supplies  to  your  speclficatlent  write  or  coll 


HERMES  Plastics,  Inc. 

IMt  Uslvmllrn..N.T.  3,N.Y. 


frequency 

g  Metched  terminetioni  ter  wev^ 
guides  or  coesiel  lines 
g  Resistive  power  pickup  loops 
g  RF  pedi  or  ettenuetors 
g  Dummy  loeds 
g  Tempereture  meesurements 
g  Imp^ence  metching 


TYPE  R  RESISTORS  employ  noble 
metal  film  deposits  on  specially 
selected  heat  resistant  glass. 

FILM  THICKNESS  offers  negligible 
skin  effect,  at  microwave  frequencies. 
POWER  CAPACITY  of  1/4  watt  pro¬ 
vides  high  power  handling  ability. 
PHYSICAL  STRUCTURE  is  ideally 
suited  to  impedance  matching  in  stand¬ 
ard  coaxial  line  and  waveguides. 
FINISH.  Coated  with  a  special  silicone 
varnish  to  protect  the  film. 


SPICinCATtONS 

Rrtittnncer  SO  oHmt  ttenderd,  other 
veiuet  on  request. 

Tolerence:  S%  or  10% 

Wettege;  %  wett  continuous  duty 
et  35*C 

site:  1/16  inch  diem,  s  3/16  inch  long 

Terminels:  Tinned  sections  1/16  inch 
long 

Film  Length:  Type  R-063  —  1/16  inch 
Type  R.0W  —  3/33  inch 

Tempereture  Coefficient; 
epproi.  O.OOIT  ohmt/ehm/*C. 

Power  Sensitivity:  Approx.  10  ohrm/ 
wett 
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iiinVlTiirf^ 


iiPP 


Hermetically  Sealed 
Components  That 
Perform  Superbly, 
Lastingly  In  Air¬ 
borne,  Ground  Ap¬ 
plications. 


AUDIO,  POWER,  PULSE 
TRANSFORMERS  — 
REACTORS, 
FILTER  NETWORKS 


(COHtilllMd) 


PLANTS  AND  PEOPLE 


W.  C.  Barber  of  SUnfonJ  UnWeralty, 
Stanford,  California. 

Capacity  and  Conductivity  of  Body  Tis¬ 
sues  at  Ultra  High  Frequencies  by 
Herman  P.  Schwan  and  Kam  LI  of  Uni¬ 
versity  of  Pennsylvania,  Philadelphia,  Pa. 
The  Problem  of  Application  of  Electronics 
to  Medicine  by  Robert  S.  Schwab  of  Mass. 
General  Hospital,  Boston,  Mass. 

Progress  Report  In  Electronic  Mapping 
of  the  Electrical  Activity  of  the  Heart 
by  Stanford  Goldman,  W.  D.  Spence, 
Mary  Rtsika  and  Silvan  LIdovitch  of 
Syracuse  Unlv.,  East  Syracuse,  N.  T. 

Session  35 ;  Broadcast  and  Television 
Receivers — I 

Gain  Stable  Mixers  and  Anmliflers  with 
Current  Feedback  by  Gail  E.  Bofgs  of 
National  Bureau  of  Standards,  Washing¬ 
ton,  D.  C. 

Video  Amplifiers  with  Instantaneous  Au¬ 
tomatic  Gain  Control  by  William  E.  Ayer 
of  Stanford  University,  Stanford,  Calif. 
An  Automatic  Level-Setting  Sync  and 
AGC  ^stem  by  E.  O.  Kelser  of  RCA 
Labs.,  Princeton,  N.  J.  and  M.  O.  Kroger 
of  Motorola,  Inc.,  Chicago,  Ill. 

Packaged  Adjacent  Channel  Attenuation 
for  Television  Receivers  by  John  P.  Van 
Duyne  of  DuMont  Labs,  Inc.,  Clifton,  N.  J. 
Methods  of  Matrixing  in  an  NTSC  Color 
Television  Receiver  by  Will  M.  Quinn 
of  General  Electric  Co.,  Syracuse,  N.  Y. 

Session  36  :  Microwaves  II — Discontinui¬ 
ties  and  Transitions 


R-F  Measurements  on  Metallic  Delay 
Media  by  Seymour  B.  Cohn  of  Sperry 
Gyroscope  Co.,  Great  Neck,  N.  Y. 
Impedance  Measurement  in  a  Circular 
Waveguide  with  TEoi  Excitation  by 
Leonard  S.  Sheingold  of  Sylvania  £llectric 
Products  Inc.,  Boston,  Mass. 

Experimental  Determination  of  the  Prop¬ 
erties  of  Microstrip  Components  by  M. 
Ardltl  of  Federal  Telecommunication 
I.Ab8.,  Inc.,  Nutley,  N.  J. 

A  Wideband  Transition  Between  Wave¬ 
guide  and  Coaxial  Line  by  Ned  A.  Spencer 
and  Harold  A.  Wheeler  of  Wheeler  Labs., 
Great  Neck,  N.  Y. 

A  Contribution  to  the  Ridge  Oaide  Prob¬ 
lem  by  Bela  A.  Lengyel  of  Hughes  Air¬ 
craft  Co.,  Culver  City,  Calif. 

Session  37:  Radio  Telemetry 

Telemetering  Requirements  for  Upper 
Air  Rocket  Research  Experiments  by 
Marcus  O’Day  of  Air  Force  Cambridge 
Research  Center,  Cambridge,  Mass. 
Telemetering — Broad  Band  on  Short 
Order  by  Thomas  F.  Jones,  Jr.,  of  Gen¬ 
eral  Electronic  Labs.,  Inc.,  Boston,  Mass. 
Flutter  Compensation  for  E’M/E’M  Tele¬ 
metering  Recorder  by  John  T.  Mullln  of 
Bing  Crosby  Enterprises,  Inc.,  Los  An¬ 
geles,  Calif. 

A  Magnetic  Tape  Recording  System  for 
Precision  Data  by  Louis  L.  Fisher  of 
Ampex  Electric  Corp.,  Redwood  City, 
CallL 

An  Improved  FM/FM  Decommutator 


More  and  more  exacting  engineers 
and  designers  are  getting  first¬ 
hand,  frroof  of  the  rigid,  round- 
the-clo^  performance  standards 
built  into  every  Milwaukee  Trans¬ 
former  Co.  product. 

Stringent  quality  control  methods 
combined  with  modern  produc¬ 
tion  facilities  and  skilled  engineer¬ 
ing  are  reasons  why  you  can 
expect  and  get  "Performance  that 
Exceeds  the  Demand." 


Custom-engineered 
components  for 
MIL-T-27  government, 
and  commercial 
requirements. 
Quotations  submitted 
upon  request 


SaKIALTY  ENeiNSfaiNO  .  .  .  0ESI6N, 
DiViLOPMENT  AND  PtODUCTION 
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REOU- 


WES60 


Our 

engineering 
Department 
will  gladir 
answer  all 
inquiries 
relative 
to  yaur 
particular 
problems. 


^rz  alumina 

IV  CERAMIC 
INSULATORS 

•  High  purity . . .  fr««  of  all  impuritiot  such  as 
Iron,  Titania,  Alkali  group  olomonts. 

•  Mado  to  various  formulations  with  Alumina 
content  from  94%  to  a  pure  sintorod  Alumina 
with  99.85%  minimum  AhOi. 

•  Available  in  porosities  ranging  from  20% 
to  an  impervious,  vacuum  tight  body. 

•  Formed  to  dimensionai  tolerances  of  plus  or 
minus  %  %,  minimum  of  plus  or  minus  .001'. 

•  Completely  homogeneous  structure. 


/  WESTIRN  GOLD  & 
f  PLATINUM  WORKS 

Ceramic  Division 

589  BRYANT  ST.,  SAN  FRANCISCO,  CAUF. 


HIGH  TENSION  DC  SUPPLIES 

e  FINE  REGULATION 

e  LOW  RIPPLE  e  SAFETY 

ALL  NEUTRONIC  Pewtr  SuppliM  art  housed  In  stuNdard 
I  19  iNch  rack  poNol  cabiNOlt 

MODEL  VOLTAGE  CURRENT  REGU- 


No. 

RANGE 

RANGE 

LATION 

tIM 

1-15  KV 

6  am.  A 

10  KV 

<1MR 

1-15  KV 

6  ms.  w 

10KV 

'.i% 

MCX>EL 

VOLTAGE 

MC 

1-tAKV 

tma.  f 

1IKV 

No. 

RANGE 

tfCR 

3-16  KV 

1  me.  M 

1IKV 

'.i% 

— 

IlM 

3-MKV 

1  ma.  d 

10  KV 

t4CR 

5-50  KV 

ttMR 

l-MKV 

3  am.  O 

tOKV 

.5% 

I4M 

5-55  KV 

tK 

5-dOKV 

1.3  am. 

at5KV 

t4MR 

5-55  KV 

tsot 

5-40  KV 

1.3  ma. 

|l5KV 

.5% 

‘33S 

1-10  KV 

ISM 

3-43  KV 

1.5  ma. 

1  lOKV 

tSIvIR 

5-45  KV 

1.5  am. 

S  30KV 

.5% 

3SHRR 

1-30  KV 

t4C 

5-50  KV 

1  ma.  O 

35  KV 

RavaisiWa 

NEUTRONIC  ASSOCIATES 


CURRENT 
RANGE  L 

1  NM.  a  3S  KV 
t  HM.  A  30KV 
t  M.  g  30  KV 
AS  a*.  EnUx  Rant 

5  NM.  ENtin  Ronflo 


CONTROL  DEVICES 

S3S«  VICTOR  AVC.,  ELMHURST,  L.  I.,  N.  Y. 


•  ■  -  a 

ENGRAVES  /  ROUTS  /  PROFILES  /  and  MODELS 


IlMd  uad  wdiwsd  by  NH  Md  dh 

FMSWb  MiVCWICMi  MMM  HHTWNWT 
■■■«*■  I  Sasri. 

A  rMl  awy  savar. 

Spaclal  aHochawati  and  |  ^ 
angInaaHna  sarvica  ovaHaWa  | 

far  production  wark. 


FREE:  Brochure — 
yours  upon  re<iuett. 


Ifssity  iha  Oroan  En#ravar  for  pracisioo  engraving  on 
mewL  pUstica,  svood,  glass,  hard  rubber  etc. . . .  en^ves 
panels,  name  plates,  scalci^  dii^  molds.  Icm^  mstru- 
ments.  instruction  ptatea.  directional  signs  ...  by  simple 
tracing  fretn  master.  Rontimg,  pre/Uhsg  msd  tkrss  dimsm 
llerset  meJHbsg  bsditats  'as  etrsolUay, 

Electric  etching  attachment  availabla. 


production  speeds 
with  BUTTON  STEM 
MACHINE  for  sub¬ 
miniature  tubes 

iiiiii*^ ‘i  i' ■  ’ly 


Leading  manufocturers  Rf 


miniature  tubes  iNwe  franriomF 
re-vamping  their  old 


to  avoid  production  tie  upi 
making  gloss  buttsis  wMi  lead, 
wires.  These  machines  did  not 
meet  the  exacting  regtdrements 
of  sub-miniature  tube  production. 


Shown  above  is  Kahle'i  now  aradal  427 
Rulton  Stem  Machine  datieNad  for  T2, 
T3  and  T2  a  3  sub-miniotvra  boHon  stoma. 
This  is  o  12  head  machine,  with  upper 
and  tower  moulds  on  every  loadj  dual- 
motor  drive  —  indexing  oed  hood  ore 
driven  by  seporota  motors  —  Indexing 
by  barrel  com  and  rollers  (horduned  and 
ground,)  totally  onclosod. in  oil.  This  mo- 
china  con  ba  mode  ovoiloble  for  any 
stomi,  —  wflir  any  numbor  of  heeds,  — 
with  outomotU  fsNMts. 

But  this  is  the  spiutioh  to  Ohiy  one 
of  many  proMeeif  which  Adkie 
engineers  hove  CHdDidilhr 
solve  over  the  post  40  y 
you  hove  any  dHflal^  whklf 
be  overcome  with  cusfORi 
designed  machinery, 
write  today 
and  learn— 
without 
obligation- 
how  Kahle'% 
experience 
can  benefit 


INOINIIRINO  COMPANY 

1310  SEVENTH  STREET 
NORTH  BERGEN  N.  J. 
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Woat  ssara  infarmetlan?  Usa  past  card  ea  lest  poga. 


THE  I  N  S  U  LATOR 


•  Atmtmtm  tokbki 

•  M«MmI  Coib 

•  ■ak*llt«  Bobkln 

•  Cotton  Intorwonvo 

•  Coib  iot  Hlflh  Tom- 
Mrotoro  A^fHcotlon. 
Abo,  fromtormoff 

Mmo  To  Ori»r 


THE  DAHO  ELECTRIC  CO 


SINCE  1919 


WANTED- 


Television  Antennas — ^VHF  and/or  UHF — or 
Related  Electronic  Products  for  Manufacture 
and  Distribution  by  a  Large,  Nationally  Known 
Electronics  Manufacturer  with  Complete  Na¬ 
tional  Distribution  Facilities. 


ATTRACTIVE  ROYALTY  CAN  BE  ARRANGED 
WHAT  HAVE  YOU  TO  OFFER?  WRITE  AT  ONCE 


ADDRESS:  BOX  1247— MAGNOLIA  PARK  STATION 
BURBANK,  CALIFORNIA 


Aircraft  fire  dataction  apparatus 
noads  that.  Hera  is  the  Mycalax 
class-bonded  mica  part  that  has  it. 


Mycsiox  410  molded  with 
stMl  ring  InMrtt  for  thornto- 
eouplini  dtvico  productd  by 
Thomas  A.  Edison,  Inc. 


•  For  permanent  endurance  Mycalex 
can  taka  650‘F.  continuously  without 
beat  distortion  or  any  other  injury. 


High  Current  Regulated  Power  Supplies 


WRITE  FOR  ENGINEERING  DATA  BOOK 


MYCUIXCORPOlUIIONofMKMCA 


OwfMrs  e#  "MYCAllX"  Potonfs  end  Trade-Marks 

Ewstin  Offitar  30  liriaNlif  Nui,  Nss  Tut  21,  N.T. 
lENEIAL  IFFICES  AM  PLANT 
114  CLIFTON  BOULEVARD,  CLIFTON,  N.  J. 


PKSCHKL  KLKCTRONICS,  INC. 

Tt  tAWEM  smn.  new  MCNEUE,  N.  V.  •  new  ROCNEUE  »4S42 


Mycalex  is  superior  for  high  voltage, 
high  frequency  components  that  must 
oparata  in  small  spaces. 


For  example,  tube  sockets  like  these 
—  now  uaed  in  over  60%  of  all  talavi- 
sion  racaivar  tuners.  —  Manufactured 
and  told  by  Mycalex  Tube  Socket 
Corporation,  Clifton,  N.  J. 


//  your  inmrtation  mutt  take  hemt  or 
gtt  rid  ol'htmt,  investigate  Mycmitx! 


Nbw  / 

Series/ 


Stsadari  Sint,  SUO  Sarist 

0-350  V  ®  750.  ms. 

0-350  V  (8)  1.  Amp. 

0-350  V  (3  2.  Amp. 

0-350  V  (3  3.  Amp. 


Fsstarlat;  Vary  lasr  astpst  IsipsUMcs  at  high  pawsr  Isvslt; 
rstslatisa;  I  MV  rippis. 

Csstiaasas  daty  cssipssssts;  sbsrt  dallwry. 


OUwr  units  availsbis:  any  voltsfs  and  capacity,  regulated  or  un- 
rsgulatsd,  Sisd  or  adjustsbts  output  voltais.  Wt  invite  inquiries. 


ELECTRICAL  INSULATION 
THAT  WILL  TAKE 

2000  F.  FOR 

BRIEF  PERIODS! 


'mm:. 


That's  What  Production  Engineers  Soy 
about  DANO  COILS 

And,  It's  *110  accMent,  of  cosrso.  Tbo  Dseo  rigid  policy  of  ottenthro  testieo  end 
inspecNep  overy  coil  in  oH  vital  stapes  of  producHan  guoraetee  perfect  performance. 
Seed  MS  tempfet  er  tytdflemtloiu  tMh  pMantlty  requfrements  for  ear 
rec^Ms^is^rrs^fetfe^s.  Af^s  ^slhffsF^stfeAr 

•  Perm  Weand 
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PUNTS  AND  PEOPLI 


(CMtiUMd) 


ELECTRICAL  INSULATION. 

THAT  CAN  BE  MADE  TO  THE 

SAME  TOLERANCES 
AS  STEEL 


YES,  w«  do  mMn  any  tolerances  that 
can  be  produced  in  steel. 

For  aMMmple: 


Two  of  these  14”  Mycalex  400  discs 
revolve  with  oitly  .004”  clearance. 
Dimensionally  stable,  too.  Mycalex 
•rays  accurate. 


ChSttST-tSSS 
Broth  Holdsr 


Piste  Attembly 
for  PA  Timer 


hreaded 
oil  Form 

Coexiel  Buthlni  W 


Coaxial  Buthlng 

Mycalex  glass-bonded  mica  is  found 
in  HIGH  PRECISION  electrical 
components. 

WRITE  FOR  ENGINEERING  DATA  BOOK 


SINCE  1919 


MYCALEX  CORPORATION  of  AMERICA 

Owner*  of  "MTCAIEX"  fatantt  and  Trode-AAork* 

Entabn  OfiiM;  30  lictalilM  Fkn.  Itoa  Tak  20,  R.T. 
lEREIAl  OFFICES  AM  PLART 

114  CLIFTON  BOULiVARD,  CLIFTON,  N.  J. 
West  sMre  isforsMtiee?  Ute  poet  card  os  loit  pa«e. 
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of  Rome  Air  Development  Center,  Rome, 

N.  T. 

General  Problems  of  Englneerlnx  Man¬ 
agement  Faclnf  the  Electronics  Industry 
by  Haraden  Pratt,  Telecommunications 
Advisor  to  the  President,  Washington, 

D.  C. 

RMearch  and  Development  Problems  of 
Elnglneerinx  Management  In  the  Elec¬ 
tronics  Industry  by  M.  J.  Kelly  of  B^l 
Telephone  LAbs.,  Inc.,  New  York,  N.  T. 
Production  Aspects  of  Engineering  Man¬ 
agement  In  the  Electronics  Industry  by 
W.  A.  McDonald  of  Haseltlne  Electronics 
^rp..  Little  Neck,  N.  Y. 
what  the  Military  Services  Expect  from 
Engineering  Management  of  the  Elec¬ 
tronics  Industry  by  Donald  L.  Putt  of 
Air  Research  and  Development  Command. 
Baltimore,  Md  . 

Session  40:  Information  Theory  III — 
Coding 

A  Necessary  and  Sufficient  Condition  for 
Unique  Decomposition  of  Coded  Messages 
by  A.  A.  Sardlnas  and  Q.  W.  Patterson 
of  Burroughs  Adding  Machine  Ca,  Phila¬ 
delphia,  Pa. 

A  Systematic  Survey  of  Coders  and  De¬ 
coders  by  B.  Lippef  of  Fort  Monmouth, 
N.  J. 

Method  for  Time  or  Frequency  Compres¬ 
sion — Expansion  of  Speech  by  O.  Fair¬ 
banks,  w.  Ik  Elveritt  and  R.  Po.  Jaeger 
of  University  of  Illinois,  Urbana,  111. 

A  New  Coding  System  for  Pulse  Code 
Modulation  by  A.  Q.  EMtspatrlck  of  Bur¬ 
roughs  Adding  Machine  Co..  Philadelphia, 
Pa. 

Coincidence  Detectors  for  Binary  Pulses 
by  Clarence  Oates  of  California  Institute 
of  Technology,  Pasadena,  California. 

Session  41 :  Broadcast  and  Television 
Receivers — II 

Factors  Affecting  the  Design  of  VHF- 
UHF  Tuners  by  E.  H.  Boden  of  Sylvanla 
EHectrlo  Products  Inc.,  Eknporinm,  Pa. 
Theory  of  A.F.C.  Synchronisation  by  Wolf 
J.  Oruen  of  Oeneral  Electric  Co.,  Syra- 

Standardisation  of  Printed  Circuit  Ma¬ 
terials  for  Mechanised  Radio  Assembly  by 
W.  Hannahs,  J.  Caffiaux  and  N.  Stein 
of  Sylvanla  Electric  Products,  Bayside, 
L.  I.,  N.  T. 

A  Color  TV  Receiver  for  the  NTSC  Sys¬ 
tem  by  Kenneth  E.  Farr  of  Westtnghouse 
Electric  Corporation,  Metuchen.  N.  J. 

A  Simple  Pickup  Camera  Attachment  for 
Television  Receivers  by  V,  K.  Zworykin, 
L.  E.  Flory  and  W.  S.  Pike  of  RCA  Labs. 
Dlv.,  Princeton,  N.  J. 

I  Session  42:  Microwaves  III — Ferrites  and 
Detectors 

Space  Charge  Detector  for  Microwaves 
by  A.  B.  Bronwell,  John  May,  Charles 
Nits,  T.  C.  Wanir  and  Hilliard  WachowskI 
of  American  Society  for  Engineering 
Education,  Evanston,  III. 

Low  Level  Synchronous  Mixing  by  M.  E. 
Brodwln,  C.  M.  Johnson  of  The  Johns 
Hopkins  University,  Baltimore,  Md.  and 
W.  M.  Waters  of  Bendix  Radio,  Towson, 
Md. 

Guided  Wave  Propagation  Through  Fer¬ 
rites  and  Electron  Oases  In  Magnetic 
Fields  by  L.  Goldstein,  M.  Qllden,  and 
J.^Etter  of  University  of  Illinois,  Urbana, 

Cavities  with  Complex  Media  by  A.  D. 

I  Berk  and  Benjamin  Lax  of  MIT,  Cam¬ 
bridge,  Mass. 

I  Resonance  In  Cavities  with  Complex  Me- 
dla  by  Benjamin  Lax  and  A.  D.  Berk 
of  MIT,  Cambridge,  Maas. 

Session  42:  Remote  Control  Systems 

The  Organisation  of  a  DIrital  Real  Time 
Simulator  by  H.  J.  Gray,  Jr.  of  University 
of  Pennsylvania,  Philadelphia,  Pa. 
Control  System  Ehigineerlng  Applied  to 
Suspension  Systems  by  C.  J.  Martin, 
i  R.  Jeska  and  EL  B.  Therkelsen  of  Unl- 
i  versity  of  Michigan,  Ypsllanti,  Mich. 
Experimental  Evaluatoin  of  Control  Sys¬ 
tems  by  Random-Signal  Measurements  by 
I  William  W.  Seifert  of  MIT,  Cambridge, 
Mass. 

I  Extension  of  Conventional  Techniques  to 
I  the  Design  of  Sampled-Data  Systems  by 
W.  K.  iJnvlll  and  R  W.  Sutler  of  MlT, 
Cambridge.  Mass. 

I  Generalised  Servomechanism  Evaluation 
by  W.  P.  Cay  wood  and  William  Kaufman 
of  Carnegie  Institute  of  Technology, 
Pittsburgh,  Pa. 

Method  for  Reducing  the  Forced  Dynamic 
Error  of  Closed-Loop  Systems  by  L.  H. 
King  of  MIT,  Cambridge,  Mass. 


IS  THERE  ANYTHING 

WRONG  WITH 
MYCALEX  ? 


It’s  inelastic 

•  But  inserts  won’t  shake  loose. 
It  has  high  density 

•  But  permits  reduction  of  oveiv 

all  size  and  weight. 

It  has  no  color  appeal  ‘ 

•  But  has  certain  surface  finish 


MYCALEX  GUSS-aONOEO  MICA 

IS  THE  ONLY 

CERAMOPLASTIC 

The  only  material  combining  moot  of 
the  best  properties  of  ceramics  and 
plastics,  plus  some  of  its  own. 


GET  THE  FULL.  FRANK  STORY 


WRITE  FOR  ENGINEERING  DATA  BOOK 


SINCE  1919 


MYCALEX  CORPORATION  Of  AMERICA 

Owner*  at  "MVCAIEX"  Fofenl*  and  Trada-Markt 

lm$tm  Otficn:  38  Iwtalilw  Nn.  Nm  TMk  21,  R.T. 

lEREIAl  IFFICES  III  FIART 
114  CLIFTON  BOULEVARD.  CLIFTON,  N.  J. 
Went  stars  Isfonseties?  Uts  pest  card  es  last  pegs. 
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INSTRUMENTS  ANALOG  MAGNETIC  RECORDING  SYSTEMS  .  .  .  COMPUTING  SERVICE 


NEW  BOOKS 


Electrical  Fundamentals 
of  Communication 

By  a.  E.  Albert.  Snd  Edition,  Mc¬ 
Graw-Hill  Book  Co,,  Inc.,  New  York, 
1952,  531  pages,  $7.00. 

Professor  Albert’s  first  edition  of 
“Electrical  Fundamentals  of  Com¬ 
munication”  appeared  in  1942  as  a 
text  designed  for  the  individual  in¬ 
terested  in  familiarizing  himself 
with  simplified  laws  of  electrical 
communication.  The  book  was  de¬ 
signed  for  the  student  with  only  a 
limited  background  in  physics  and 
mathematics.  The  main  topics  dis¬ 
cussed  were  d-c  and  a-c  circuit  con¬ 
stants,  networks  and  measurements 
of  electrical  quantities,  electron 
tubes  and  circuits,  transmission  of 
electromagnetic  waves  and  electro¬ 
acoustics. 

The  second  edition  is  a  replica 
of  the  first  with  minor  changes  in 
symbolisms  and  terminology.  The 
format  of  the  original  edition  has 
been  retained.  EEich  chapter  termi¬ 
nates  with  a  summary,  review  ques¬ 
tions  on  the  theory,  and  problems 
requiring  numerical  computations 
which  involve  a  knowledge  of  simple 
algebra  and  trigonometry.  These 
features  are  well  integrated. 

Inductors,  capEu:itors,  filters,  rec¬ 
tifiers  and  oscillators  are  prema¬ 
turely  introduced  for  the  sole 
purpose  of  acclimating  the  reader 
to  a  new  language.  Later  on, 
attempts  are  made  to  clarify  these 
terms  with  descriptions  and  illus¬ 
trations  which  are  adequate. 

The  quantitative  aspects  relate  to 
the  application  of  Kirchhoff’s  laws 
to  simple  circuits.  The  concept  of 
a-c  impedance  is  delved  into  as  a 
complex  quantity  and  effective 
measurable  quantities,  such  as  cur¬ 
rent,  voltage  and  power,  are  defined. 
Examples  illustrate  the  importance 
of  phase  angles  and  their  influence 
on  instantaneous  variations  of  cur¬ 
rent  and  voltage  in  circuits  con¬ 
taining  combinations  of  resistance, 
inductance  and  capacitance.  The 
importance  of  matching  networks  is 
considered  for  the  realization  of 
maximum  power  transfer  from  a 
source  to  a  terminating  load. 

Electromagnetic  waves  are  dis¬ 
cussed  very  qualitatively.  Attempts 
are  made  to  describe  the  sig- 


iMHUiGNillit  CORE,  tlRCUl^ 
^  BiOCRiNG  ttfOUATOrilU 


Th«  Versotile 


Type  130A1  PULSE  TRANSFORMER 
for  Low-Power  applications 


SUPERIOR  ELECTRICAL  CHARACTERISTICS— The  ERA  130A1  pulse 
transformer  provides  appropriate  impedance  levels  for  operation 
in  low-power  circuits.  Snort  rise  time  and  small  droop  minimize 
critical  circuit  design  problems. 

VERSATILITY — ERA  three-winding  pulse  transformers  can  be  used 
in  several  different  ways.  For  example,  the  Type  130A1  can  be  used 
as  low-impedance  1:1,  high  impedance  1:1,  conventional  2:1,  2:1 
with  two  outputs  or  as  3:1. 

CONVENIENT  MOUNTING — Through-panel  mounting  utilizes  same 
mounting  hole  pattern  as  a  conventional  nine-pin  miniature  tube 
socket.  This  compact  transformer  design  permits  mounting  on  a 
tube  strip  in  approximately  the  same  space  required  for  a  standard 
miniature  tube. 

INSULATING  CASE— The  plastic  case  permits  / 

mounting  the  transformer  in  close  prox-  /  ■  -h. 

imity  to  other  components  and  termi-  /  ^ 

nals  without  danger  of  short-circuits  /  / 

caused  by  metal-cased  or  uncased  f 

transformers.  A  v^: 


Immmdkatm  dmlivery  on 
samplm  quantitios 


^  ^Division  of  Wtemitufiem.  Wtanti. 

1902  West  Minnohoho  Avenue,  Dept.  E-9,  St.  Paul  W4,  Minnesota 


MorcA,  1953  — ELECTRONICS 
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IJI^  for  ElecUoni^JjjJPJj^ 


Bf  SAFE  WITH 


to  exact  specification 
for  every  requirement 


'■‘'Vr  A-27 

LOW'LOSS  LACQUER  i  CEMENT 


•  t.t  M.i\  IS  isicl.  K  .1.  .  .  pi.-.l  .1-  til.’ 
.i.iihI.ii<1  II  I  l\  I-  i  iK  iiil  I  om|i..iii  iits 
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•  OM.ix  IS  i-.isv  |i  1  .ippU  ,  iliii's  (|iin  kl  V 
.111(1  .l(ltllTI-S  III  pi.lCtlC.llIv  .ill  lllilti  ll.lls 
It  IS  useful  (isei  ,i  wide  teiiipei  .itiii  e 
l.lll|;e  .llid  serses  iis  .1  mild  Ilux  (HI 
tinned  surfHCes. 

•  (^M.ix  IS  III!  ide.d  impieun.int  tm 
"lii^,h''  mils.  C'nil  "  rem.iins  neiiilv 

Kiiist.inl  frcim  sset  .ippliiMlmn  to  dry. 
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built  coils  for  radio,  fm 


quality 

TV  AND  GOVERNMENT  APPLICATIONS 


7n^<!^!ucZ4 


vAiiBC;PO.  N!w  jffSFr 
m^  nmOuTh  COUNtvi 


y/  Eliminate  Spikir^ 
y/  Stop  leaks  ond  Shorts 
y/  Increase  Insulation 
^  Moke  Better  Connections 
Reduce  Assembly  Work 
/Quality  Blocks 
at  Low  Cost 

/  Assured  Supply  Source 

Msoe  IN  VANiio  eTVLes  amo 
sizes  ur  TO  ts  TcmuNsie. 
WNITC  rON 

ILLUSTSATSD  •Wt.I.eTIM. 


Modern  electro-mechanical 
equipment  can  be  no  better 
than  its  components.  Of  these, 
gears  and  gear  trains  are  among 
the  most  important.  Consult 
Bowmar  when  you  need  them. 


Uniform  high  quality,  fast  delivery  and  low  cost  have  mode 
Fugle-Miller  coils  the  choice  of  many  leading  manufac¬ 
turers  in  the  radio  and  electronics  industry.  All  types  are 
supplied  including  Universal,  Bank  Wound,  Universal 
Progressive  and  solenoid  coils.  JAN  specifications  are  our 
specialty.  Call,  wire  or  write  today  for  prompt  quotations. 


AfiAIN  STREET,  METUCHEN,  NEW  JERSEY 
Telephone:  Metuchen  6-2245 
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the  anneal 

electronics 


CONTROLLED 

HUMIDITY 

•  ~150‘‘F.  to  4-200°F. 

•  20%  to  95%  R.H. 

•  1  cu.  ft.  to  75  cu.  ft. 
cabinets 


Walk-in  Rooms 
Temperature  Baths 


Electronic  or  pneumatic 
recording  or  indicating 
control  systems 


is  the  electronic  engineer's 


CUSTOM  CHAMBERS 
built  to  specifications. 


Years  of  Satisfactory  Service 


56  Washincton  Avenue 
Carlstadt,  New  Jersey 


quick,  accurate 
answers  to  any 
questions  about 


JOUR  PRODUCTION  RESERVE! 


COMPONENTS 

EQUIPMENT 

MATERIALS 


used  in  electronics 


is  Blinding  by  to  quickly  tool  up 
for  your  metal  parts  requirements. 
Specializing  in  larg^e  volume 
production  of  quality  parts  at 
competitive  prices.  Facilities  for 
all  secondary  operations,  auto¬ 
matic  assemblies  and  finishing. 
4'slide  equipment  available  for 
multi-forming  operations. 


u  electronics 

BUYERS’  GUIDE 


A  McGRAW-HILL  PUBLICATION 
330  West  42nd  Street 
NEW  YORK  36,  N.  Y. 


WILLIAM  THOMAS  &  SONS 

91  P««1  Si.,  liMUy*  1,  N.  T,  Tli«gl«  5-S42S 
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NIW  BOOKS 


(cmMsmB) 


EFFKIEn, 
lOW-COST 
SPROCKn-lIHE 
caphqfi 
BEAD  CRAM 


Because  of  iu  unique  characteristics. 
Bead  Chain  is  frequently  employed  by 
alert  designers  to  make  a  simple,  low* 
cost  and  highly  efficient  sprocket  drive. 
Ideal  for  many  producu,  it  has  been 
proved  on  business  machines,  television 
tuners,  Venetian  blinds,  etc.  Slippage  is 
absolutely  prevented  as  each  bead  fits 
into  an  individual  pocket. 

Just  check  the  qualities  you  want  in  a 
drive  chain  against  the  qualities  offered 
by  Bead  Chain:  It  will  not  kink,  bind, 
jam  or  shrink.  It  is  completely  flexible, 
strong,  light,  rustproof  and  long-wear¬ 
ing.  Because  every  bead  acts  as  a  uni¬ 
versal  ioint,  changes  in  direction  of 
pull  are  easily  made. 


SOLVIS  MANY  DISION  MOBLIMS 


BBAD  chain  —  the  chain  you  think  of 
first  as  an  electric  light  pull  is  truly  “the 
Kinkless  Chain  of  a  Thousand  Uses’*  — 
serving  many  industries  and  solving  a 
wide  variety  of  design  problems.  It  may 
pay  you  well  to  check  your  product  for 
opponunities  to  reduce  costs  and  add 
sales  appeal  with  this  unique  chain. 

Bead  Chain  is  available  in  many  metals 
and  finishes,  and  in  five  sizes,  from; 

o<M>oeeooooooeeooooo4> 

s/n’  la-ib.  «Mi 


B’OOOO 

s/a’  iaa.4b.iMt 


The  BEAD  CHAIN‘D  Mig.  (0. 

••  MIowiitoln  Orov«  St.,  5,  Conna 

^fi  BEAD  CHAIN  — Hm  klnht«M  dioln 


ol  o  UtoMBond  (Mt,  for  fhhing  todrU*  novoBy,  plMwbiog. 
•locfricol,  bidtNtrfal  prodwcfti  MUtTI-SWAOf 

fho  fwofl  oconofBieal  iwilio^  of  pro^Mdng  mkiN  t¥bulor 
Molot  ports  for  oloctvooic  Mo^onlcol  opplicotloos. 


nificance  of  propagation  along 
transmission  lines  and  in  the  atmos¬ 
phere.  The  phenomena  of  reflected 
waves  as  a  function  of  terminating 
impedances  are  mentioned. 

The  book  is  elementary  in  its  ap¬ 
proach.  The  fullest  intent  is  to 
present  a  panoramic  view  of  the 
fleld  aimed  toward  initiating  the 
beginner  into  its  folds.  It  creates 
an  atmosphere  which  may  either 
satisfy  the  reader  or  stimulate  him 
toward  higher  plateaus  of  learning. 

There  are  sixteen  chapters  in  all. 
The  material  is  well  selected.  The 
author  has  avoided  the  matter  of 
how  these  fundamentals  are  applied 
in  practice.  The  text  is  quite  suit¬ 
able  for  self-study.  However,  it  is 
not  intended  to  be  a  royal  guide  to 
learning  since  its  scope  is  rather 
limited.— Anthony  B.  Giordano, 
Polytechnic  Institute  of  Brooklyn. 

Strain  Gauges:  Theory 

and  Application 

Pubushu)  by  N.  V.  Phiups,  Eind¬ 
hoven,  Holland,  95  pages,  $2.75,  1962. 

Part  of  Philips  Technical  Library, 
this  small  book  presents  a  great 
deal  of  information  on  strain 
gauges  that  is  not  usually  found  in 
books  on  industrial  electronics  and 
measurements. 

The  material  has  been  divided 
into  six  sections  written  separately 
by  five  scientists  of  the  Netherlands 
Industrial  Organization  for  Applied 
Scientific  Research,  Section  for  Re¬ 
search  of  Stress  and  Vibration, 
Delft,  and  Philips  Industries,  Eind¬ 
hoven,  Holland. 

A  particularly  interesting  section 
is  the  one  on  how  to  make  and  apply 
strain  gauges.  Complete  step-by- 
step  instructions  are  included  along 
with  excellent  photographs  illustra¬ 
ting  each  step.  This  section  might 
be  useful  to  engineers  faced  with  a 
problem  that  could  not,  for  some 
reason,  be  solved  by  use  of  com¬ 
mercially  available  gauges. 

A  separate  chapter  is  devoted  en¬ 
tirely  to  the  theoretical  aspects  of 
stresses.  The  usual  bridge  circuits 
are  described  with  various  schemes 
of  compensating  for  errors.  One 
chapter  tells  how  resistance  strain 
gauges  may  be  used  in  instruments 
with  suitable  coupling  devices  to 


Important 

SAVINGS 


to  VOLUME  users 
of  small  parts 


thanks  to 

MULTI-SWAGE 


If  you  need  small  tubular  metal  parts 
like  these  in  large  VOLUME,  Bead 
Chain’s  MULTI-SWAGE  Process  can 
mean  important  savings  to  you. 

Much  Cheaper  Than  Solid  Pins 
Many  prominent  users  of  solid  pins  for 
elearonic  and  mechanical  purposes 
have  cut  costs  by  switching  to  Multi- 
Swaged  tebmUtr  pins  .  .  .  without  sacri¬ 
ficing  strength  or  accuracy. 

Typical  Applications — 

As  terminals,  contacts,  bearing  pins, 
stop  pins,  male-female  connections,  etc., 
in  a  wide  variety  of  produas  such  as 
Business  Machines,  Ventilator  Louvres, 
Toys,  Radio  and  Television  Apparatus, 
Terminal-boards,  Electric  Shavers, 
Phonograph  Pickups,  etc. 

Send  part  (  up  to  K'  dia.  and  to  1 W 
length)  and  your  specs  for  a  quotation 
or  write  for  DATA  BULLETIN. 

B' 

BEAD  CHAIN'  co. 

C  AAawntein  Orav*  St.,  Bridg«|Mrt  S,  Cenn. 
Manufoctwran  of  BBAD  CHAIN  —  tha  kinklaM 
dtoin  of  o  thousond  utat,  for  puU  ond  ratain- 
ing  choira  ond  ottiar  htdvMriol  utat;  plumbing, 
aiactrical,  jawalry,  fhhing  todcla  ond  novaby 
products. 
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NEW  BOOKS 


(ceatiiiiMB) 


Carry  pattern  through  holes 
Further  reduce  ossembly  costs 


CIRCUITS  THRU  HOLES ...  pat- 
terns  can  be  run  from  one  side  of  the 
insulating  base  to  the  other  through 
holes— eliminating  eyelets  and  solv¬ 
ing  knotty  design  problems. 


METALS  AVAILABLE . . .  copper, 
silver  and  other  metals  can  be  used 
for  conductive  pattern.  Available 
overcoatings  include  nickel  and  rho¬ 
dium  for  high  wear  resistance  ...  or 
solder  to  reduce  oxidation  and  facili¬ 
tate  dip-soldering. 

FLUSH  SURFACE  . . .  conductive 
pattern  can  be  made  flush  to  insulat¬ 
ing  base  ...  an  important  advantage 
for  switch  applications. 

ENGINEERING  SERVICE... our 
engineering  staff  is  skilled  in  adapt¬ 
ing  many  types  of  electronic  equip¬ 
ment  to  printed  circuits.  We  will  be 
glad  to  assist  in  redesign  of  equip¬ 
ment  to  use  the  Circuitron. 


PERMANENT  BOND  . . .  strong, 
uniform  adhesion . . .  high  resistance 
to  dip-soldering  heat. 


QUICK  CIRCUIT  CHANGES . . . 
flexible  Circuitron  process  easily  ac¬ 
commodates  design  alterations. 


BASE  MATERIALS  .  .  .  patterns 
can  be  supplied  on  such  bases  as  phe- 
nolics,  melamines,  silicones,  polyeth¬ 
ylene,  polystyrene  and  polyesters. 


Quotations  or  samples  gladly  jurnished. 
Write  Jor  new  jolder  with  jurther  details. 


PHONE:  HOBOKEN  4-0200 


permit  measurement  of  such  phe- 
I  nomena  as  weight,  pressure,  thick- 
!  ness,  vibration,  rate  of  flow  and  so 
'  on. 

One  shortcoming  of  the  book  is 
'  its  lack  of  good  circuit  information 
^  between  the  iu:tual  gauge  circuit  to 
the  recording  pen  or  oscilloscope. 
Only  circuits  of  commercial  Philips 
I  instruments  are  given,  and  these 
!  are  without  component  parts 
j  values. 

I  The  book  should  provide  an  ex- 
j  cellent  background  for  any  engineer 
I  who  is  confronted  with  a  strain 
I  gauge  problem. — J.  F. 


Storage  Tubes 

:  By  M.  Knoll  and  B.  Kazan,  Prince- 
;  ton  Univereity  and  RCA  Laboratoriee, 

\  John  Wiley  and  Sons,  Inc.,  New  York, 
N.  Y.,  1962,  143  payee,  $3.00. 

This  is  the  first  book  published  on 
;  storage  tubes.  It  is  essentially  de- 
'  scriptive  and  is  designed  to  explain 
'  the  fundamental  operation  of  the 
j  many  different  types  of  electronic 
I  storage  tubes  and  to  provide  this 
I  information  in  an  easily  accessible 
I  manner.  The  book  should  be  useful 
i  to  physicists,  electronic  engineers, 
i  and  teachers  interested  in  the  gen- 
I  eral  subject  of  storage  and  tele- 
I  vision-camera  tubes. 

I  In  addition  to  describing  the 
i  many  tubes  under  development  in 
I  this  country,  the  book  acquaints  us 
I  with  past  developments  in  Germany 
j  through  the  wide  experience  of  Pro- 
{  fessor  Knoll  who  was  a  leader  in 
I  this  field  in  Germany  and  is  contin- 
i  uing  his  work  at  RCA  Laboratories 
i  and  Princeton  University. 

A  substantial  portion  of  the  text 
!  was  initially  prepared  for  the  U.  S. 

Army  Signal  Corps  in  the  form  of 
!  a  report,  and  Parts  I,  II,  III,  and 
;  VIII  of  the  book  have  appeared  in  a 
paper  by  the  authors  in  RCA  Re¬ 
view,  Vol.  XII,  p.  702,  December, 
1951. 

Part  I  of  the  book  begins  with  a 
i  description  of  the  equilibrium  po- 
j  tentials  acquired  by  an  insulating 
I  surface  under  electron  bombard¬ 
ment  and  the  action  of  light.  Part 
)  II  defines  terms  used  in  connection 
;  with  storage  tubes.  Part  III  of 
i  the  book  gives  a  descriptive  outline 
j  of  the  different  methods  of  writing 
I  and  reading.  This  outline  serves  as 
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WE  CARRY^ 
INSTOCK/ 


JOJIICO^ 

tHT  41^ 


[  CARBOIOY 
PKRMANINT 
MAGNnS 

I  CXrailMCNTM.  OR  PRODUCTION 
OOMTITIES 


PERMAG  CORP 


4  214  TAAFFE  PLACE,  BROOKLYN 


Come  again— 


DIGITAL  COMPUTER  ENGINEERS 


ELECTRICAL  ENGINEERS  and  PHYSICISTS 


Woat  aiara  iafornMiieal  Um  patt  card  oa  la«t  paga. 


CUSTOM  DESIGNED  PROTECTION  f 't , 
for  SUB-MINIATURE  TUBES  ... 


THE  NEW  STAYER 
SUB-MINI-SHIELD 

Here  is  a  combination  Shield,  Clip  and 
Mount  to  meet  your  T3  Sub-Miniature  Jl^l 
Tube  holding  and  shielding  require- 
mcnts.  M 

Wrap-around  shield  (A)  assures  ^pi^J 
close  tube  to  shield  contact  for  M 
maximum  heat  dissipation.  Firm  m  ^ 
clamping  action  of  phosphor  M  i 

bronze  shield  mount  (B)  se-  -m  /i 

cures  tubes  under  the  most  J 

severe  conditions  of  vibration 
and  shock.  Easy-to-get-at  rivet  m  ' 
holes  in  base  of  mount  facili-  § 
tate  easy  riveting  of  mount  to 


Sub-Mini-Shields  are 
available  for  tube  i 
T3-1.T3-2. T3-3,  and' 
Diameter  .366"  to  .< 


Our  Engineering  Department  welcome* 
your  special  Subminiatiire  Shielding  problems! 


Eltetronie  Mm 


Welrome  to  the  Radio  Engineer¬ 
ing  Show  — 


Mareh  23-26,  1953 
at  Naw  Yf rk  City 


19  IRE  Profeasional  Gronpa  have 
prepared  ikillfully  organiaed  aym- 
poaia  and  teehnieal  aeaaiona  on  all 
phase*  of  radio,  TV,  and  eleetron- 
ic*.  These  papers  will  keep  yon 
up-to-the-minute  on  the  develop¬ 
ments  whieh  are  to  eome  in  the 
next  few  years — for  the  IRE  Con¬ 
vention  Theme  ist 


RadiO'Elaetronies 
*‘A  Pravifw  of  Proirm” 


THE  INSTITUTE  OF 
RADIO  ENGINEERS 


nssded  ter  circuit  design  and  development  Engtaieers  and 
Phyalclste  with  1  to  4  yeora  experience  In  poise  drenits. 
pulse  handling  techniques,  and  aYstems  development 
Openings  oUe  for  recent  graduates. 
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Manufacturers  of  111*  fameui: 
MINI-SHIELDS  4  MINI-SPRINGS 
Roy  Shore,  Long  Ulemd,  N.  Y. 
Boy  Shore  7-3430 


The  colorful  Annual  Meeting  on 
Monday  at  10  (opening  morn¬ 
ing)  will  feature  the  **Foandera* 
Award".  Social  Events  include  the 
“Get  Together  (xtcktail  Party" 
Monday,  and  the  Annual  Ban¬ 
quet  Wednesday,  all  at  the  Wal¬ 
dorf  Astoria  HcMel. 


405  Exhibitors  are  using  58,680 
square  feet — the  entire  four  floors 
of  Grand  Central  Palace,  to  give 
you  a  “Preview  of  Prftgre**”  in 
the  apparatus,  component*  and 
instruments  of  Radio-Electronics. 
Registration:  IRE  Memhers  $1.00, 
Non  Members  $3.00.  Register  at 
Grand  Central  Palace,  47th  & 
Lexington  Avenue,  or  The  Waldorf 
Astoria  Hotel,  49th  ft  I.exington 
Avenue,  New  York  City. 
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NEW  BOOKS 


CUTS  COST  AND  TIME! 


a  complete  account  of  the  funda¬ 
mental  processes  of  writing  and 
reading  involved  in  present-day 
storage  tubes.  Parts  IV  through 
VII  are  concise  descriptions  of  the 
different  types  of  storage  and  tele¬ 
vision-camera  tubes.  The  tubes  are 
classified  first  as  to  application  and 
then  as  to  reading  and  writing 
processes.  Part  IV  is  assigned  to 
signal  converter  tubes  having  elec¬ 
trical  input  and  output.  Part  V 
is  a  description  of  direct-viewing 
storage  tubes  which  have  electrical 
input  but  visual  output.  An  account 
of  digital  computer  storage  tubes 
is  given  in  Part  VI.  An  up-to-date 
description  of  modern  television- 
camera  tubes  is  included  in  Part 
VII. 

Part  VIII  consists  of  a  fairly 
complete  bibliography  with  a  short 
abstract  of  many  of  the  papers.  To 
the  tube  engineer  this  bibliography 
by  itself  is  worth  the  price  of  the 
book. 

It  is  the  opinion  of  the  reviewer 
that  the  diagrams  and  notation  in 
Part  I  are  unnecessarily  compli¬ 
cated.  For  this  reason  it  is  sug¬ 
gested  that  the  reader  introduce 
himself  to  the  book  by  first  refer¬ 
ring  to  the  descriptions  of  the  tubes 
that  interest  him  before  attempting 
to  absorb  the  contents  of  Part  I. 

The  book  leaves  one  with  a  strong 
desire  for  more  quantitative  data 
such  as  performance  comparisons, 
measurements  of  redistribution 
effects,  and  construction  techniques. 
It  is  hoped  that  the  authors  will 
supply  this  information  in  later  edi¬ 
tions  as  progress  is  made  in  the 
storage  |tube  field. — S.  T.  Smith, 
Hughes  Aircraft  Company 
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automatic . . . 
poftt  dollvorod 
trfoNiiad,  ready 
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tpoody,  spocialiiod  pro¬ 
duction  fociiitios. 

NYLON  A  SFECIALTY 


No  Umit  on  MMilnon.  In¬ 
tricacy  and  procNion  —  our 
uniquo  foaturos. 


INDIVIDUAL  INSERTS 
Automatic  inmrt  food  permits  wide 
vorioty  of  product  possibilitios. 


CONTINUOUS  INSERTS 
Smoli  mtmbors  accurately  spaced 
on  tope,  cord,  wire,  chain,  etc. 


Maximum  Size: 
.025  01.— 114"  Ion 
NO  MINIMUMI 


LOW  MOLD  COSTS 

Writs  Today  tor  Domonstration  Samples 


100  Willow  Avt.,  Now  York  54  •  Phone:  MO  5-7400 


FORMVAR  •  FORMEX  •  ENAMEL 


Airborne  Radio 
Equipment  Symposium 

International  Air  Transport  Associa¬ 
tion,  International  Aviation  Building, 
Montreal  3,  Canada;  252  pages  plus 
appendices,  $3.00,  1952. 

This  is  an  edited  version  of  the 
verbatim  transcript  of  part  of  the 
Fifth  lATA  International  Confer¬ 
ence  held  in  Copenhagen  in  May 
1962  and  attended  by  experts  of  23 
member  airlines  and  some  45  manu¬ 
facturers  of  aircraft  radio  equip¬ 
ment,  government  agencies  and  re¬ 
search  laboratories.  Among  the 
appendices  are  papers  on  aircraft 


3.  WIPE  CLEAN. 
Operation  com- 
pleted  in 
seconds. 


1.  DIP  WIRE  in 
X-VAR  for  3 
seconds. 


2.  WITHDRAW 
and  watch  coat¬ 
ing  disintegrate. 


X-VAR  is  RMi-eerroslv*,  ROR-erMplag  —  Imvm  wire  ready  fer 
seideriag.  New  ie  ese  by  ieodieg  nenefecterers  ef  eiectrieei 
predecH.  Write  ter  FREE  EAklEU  tar  testieg. 

FIDEUTY  CHEMICAL  PRODUCTS  CORP. 

472  Frelinghuysen  Avenue,  Newark  5,  New  Jersey 
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Radio  Telemetering 
Data  Handling 
Vehicle  Instrumentation 
High  Speed  Sampling 


Research,  Development,  Design,  and  Production  Services 
Involving  Specialized  Application  of  the 
Principles  of  Electronics,  Mechanics,  and  Optics 


Yovr  lnquirl»$  Arm  Invitmd  —  Wire,  Write  or  Pfiene 

APPLIED  SCIENCE  CORPORATION  OF  PRINCETON 
P.  O.  Box  44,  Princeton/  New  Jersey  e  PLoinsboro  3-4141 
See  Ui  ctt  thm  Radio  Engineering  Show — Booth  No.  4-806 
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10,000  itsMf 
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•"xtr-SIbi. 


Ik  rffk  psrf  mAm  loe  mW  ft  Ivpridkfto 
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TUa  pennoaent.  hard  oerer  Oifielal  Bnylaq 
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meal  iaduetry  with  Its  comprahaaelTe  de- 
taUad  index,  aliaiiaataa  the  need  ior  aoia- 
talaiag  filaa  ei  aiaaU  eataioqa  and  aiaaulae- 
tureta'  literature.  BADIOt  MASTZH  eataioqa 
M%  ei  TV  oad  aleetrenic 
equipaaeat.  Not  merely 
part  number  llatiaqa — 
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apediicationa  and  lllua- 
tratioaa  written  and 
compiled  by  eoch  moau- 
iacturer.  Eaabiea  you  to 
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aubatitutioaa  riqht  nowl 

price 

price 
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PRECISION  RESISTOR  COMPMIY 

Specialists  in  the  design  and  manufacture  of  quality  wire  wound 
resistors  for  a  quarter  of  a  century  have  again  doubled  their  facilities 
to  meet  the  growing  demand  for  QUICK  DELIVERY  along  with 
COMPETITIVE  PRICES.  TINY  SUB-MINIATURES  and  (JAN)  GOVERN¬ 
MENT  TYPES  are  included  in  their  wide  range  of  resistor  applications. 

PRECISION  RESISTOR  CO.,  INC. 

332  BADGER  AVI.  NEWARK  B,  N.  J. 

TfLiPHONt  BIGtLOW  3-3B09 


On  Display 
At  The  I.R.E.  Show 
The  Model  1440 

OMNiPHASE  mmm 


This  unique  instrument  was  de¬ 
veloped  primarily  to  make  it  pos¬ 
sible  to  use  two  or  three  CML 
high  power  single  phase  variable 
frequency  generators  in  combina- 
I  tion  as  a  source  of  variable  fre- 
I  quency  2  or  3  phase  power.  In 
its  own  right,  the  Model  1440  has 
many  uses  in  the  development 
laboratory. 

I 

It  covers  a  range  of  17  cycles  to 
I  18,0(X)  cycles  in  5  ranges.  Three 
output  voltages  are  developed 
throughout  the  frequency  range 
(10  volts  across  5,(X)0  ohms).  The 
I  phase  of  all  three  voltages  is 
continuously  adjustable  through 
360  degrees  by  means  of  panel 
controls.  This  makes  it  possible 
to  set  up  ony  desired  relationship 
between  the  three  phases. 


Sa«  our  printad  circuit  pockogua 
delay  linn  and  otkor  now  itom. 

If  you  con't  bo  with  us  at  tka 
IRE  show,  writ#  for  our  cotolog. 

Communication 
Measurements 
Laboratory,  inc. 

350  Leland  Ave.  Plainfield,  N.  J. 
Tol.  PL  4-SS02 


ELECnONICS  — AtorcA,  1953 


Wont  mere  InfermuHan?  Um  pest  cord  on  lest  pegs* 


479 


CORNISH  WIRE  CO 

so  Church  St. 


New  York  1,  N.Y 


(coatiniMd) 


NEW  lOOKS 


for  HARMONIC  TROUBLES 


antenna  problems,  radar  systems, 
instrument  presentation  and  sup¬ 
pressed  carrier  single-sideband 
transmission. 

It  is  a  remarkable  document  since 
it  gives  the  day  by  day  discussion 
by  men  of  all  degrees  of  knowledge 
and  interest  in  the  very  important 
problem  of  communication  between 
aircraft  and  ground ;  it  shows  how 
far  from  ideal  presentday  appa¬ 
ratus  is;  how  very  difficult  it  is  to 
get  agreement  among  those  in¬ 
volved;  and  how  the  problem  will 
not  ease  but  will  get  worse  as  the 
number  of  planes  in  the  air  and 
their  speed  increase.  Not  the  least 
interesting  aspect  revealed  by  a 
reading  of  this  report  is  the  tre¬ 
mendous  contrast  between  the  old 
and  the  new  concepts  and  instru¬ 
mentation  employed  today — the 
necessity  of  using  the  old  carbon 
microphone  side  by  side  with  the 
elegant  methods  of  getting  a  plane 
out  of  the  air  safely  to  ground 
(ILS,  GCA.) 

The  extraordinary  complexity  of 
the  communication-navigation-con¬ 
trol  problem  of  the  modern  airways 
system  is  made  very  clear  in  this 
report;  and  the  reader  must  in¬ 
evitably  come  to  the  conclusion  that 
a  new  approach  to  the  overall  prob¬ 
lem  is  necessary.  Those  now  in  the 
thick  of  the  situation  seem  to  be  too 
close  to  it,  have  too  much  knowledge 
of  the  past,  and  of  the  prejudices 
and  biases  so  inextricably  inter¬ 
woven  with  the  realization  that 
something  must  be  done. 

For  when  you  get  all  through,  the 
airplane,  unlike  any  other  vehicle, 
cannot  stop  and  wait  until  the 
weather  clears  or  until  it  gets 
definite  instructions  what  to  do.  It 
must  keep  moving — and  fast. — K.H. 


Model  844 
Low  Pass  Filter 


•  Suppretfion  of  low-order  harmonics  in  transmitters  operating  below 
400  me  is  the  prime  function  of  Model  844  Low  Pass  Filter.  40  db  or  more 
attenuation  of  2nd  to  9th  harmonics  of  transmitters  operating  between 
229*400  me  is  afforded.  Insertion  loss  and  VS  WR  are  very  low  thruout  the  pass 
band.  Teflon  insulation  and  rugged  construction  thruout  assures  reliability. 

faiOUINCT  RANOI-paH  bond  0-400  me.  CONNICTORt-Typ*  N.  On*  mol* and  o«« 
Sloe  bend  SOO-2000  me.  fomol*.  Fillor  it  rovortibi*  with  aquol  rotullt. 

POWIK  RANOI  -  130  worn  maximum.  ATTENUATION  -  past  band-iOdb  or  lost 

IMRIOANCI -90  ohmt.  VSWR  batter  than  1.33  below  400  me.  Stop  band-40db  or  mere 
thru  past  bond.  900  to  2000  me. 

RNTBICAl  DIMENSIONS -OVi'Hx  9' Wxl*.  Weiaht-ITax. 


Physical  Foundations 
of  Radiology 

By  Glasses,  Quimby,  Taylor,  and 
Weatherwax.  Pouf  B.  Mother,  Ine., 
Second  Edition,  1952,  581  pages,  $6.50. 

Here  is  the  long  awaited,  revised, 
and  expanded  second  edition  of  a 
basic  and  yet  practical  book  on  radi¬ 
ation  physics,  written  primarily  for 
the  radiologist  and  the  medical 
student  by  a  team  of  authors  out¬ 
standing  for  their  teaching  and  re- 
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These  days  are  busy  ones  for  the  electronics 
industry . . .  days  when  you  will  especially  appreciate 
the  time>saving,  time-tested  services  of 
"THE  REPRESENTATlTBa"of  Electronic  Products 
Manufacturers,  Inc.  Here  is  an  organiz|tion 
whose  membership  numbers  the  most  highly 
qualified  men  in  the  held.  It  is  fully  equipped  to 
assist  you  and  your  employees  in  understanding 
the  accepted  electronics  industry  trade 
practices,  and  to  promote  better  relations  in  the 
industry  through  ethical  sales  representation 
either  locally,  regionally  or  nationally. 
Since  1935,  the  REPM  has  served 
electronic  products  manufacturers 
ably  and  efficiently. 
MsRoatl  OHlaa 

"THE  REPRERENTATIVES" 
of  Daotteaie  Ptodwito  H«niii«o<«ut«n,  too. 
/  S.  UtokigaB  ATaaua,  Ckioago  8,  Dhaota 

/  V  HArtaon  7-2402 


DESIGNED  TO  COMMERCIAL  AND 
MILITARY  SPECIFICATIONS 
(MIL-T-27  end  AN-E-19) 


MtOBMCf  IMEYER  ^SPBCiAiS"* 

for  Radar  and  Electronic  Applications 


CoMpanioa  aliuttar  countan  u«od  at  duol  diroctlon  indicotort.  Ono  counlor  odd, 
whilo  Iho  oHior  tubtraett.  Shuttor  blonkt  out  countor  wkidi  it  on  nogotivo  tido  of  000. 
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The  first  complete  catalog  of 
never  before  available  technical 
data. 

Gives  hole  sizes,  flame  patterns, 
gas  consumption  on  various  gases 
and  complete  information  with 
illustrations  of  — 
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W'rite  ,for  your  copy  today  on 
your  company  letterhead. 
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ISO  SPRIIW  n„  ElIZABETN  4,  ILL 


These  are  a  few  of  the  “specials”  developed  by  Durant  for  Radar  and  Elec¬ 
tronic  applications.  When  one  of  the  many  standard  Productimeters  is  not  the 
exact  answer  to  a  problem,  Durant  engineers  modify,  combine,  or  develop 
entirely  new  counters  to  meet  the  particular  requirements  of  the  job. 


\  MVIANT  MiM.  COMPANY 

\  IPia  HBuffumS*.  inOrmiOoSl. 


^  Mltwouliaa  1 ,  Wla.  Pravldawca  3,  R.  I, 
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MU  METAL  SHIELDS 


FOR  MILITARY  AND  COMMERCIAL  APPLICATIONS 


Multi -Metal  Co 


RADIO  CO.  Inc 

145  HUDS^ON  STREET 
NEW  YORK  13.  N  Y. 
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NUT  lOOKS 


search  in  medical  physics.  That  the 
first  edition — whose  title  and 
quartet  of  authors  is  a  trade  ex¬ 
pression  in  the  radiological  field — 
has  gone  through  eight  printings 
since  its  appearance  in  1944  is  ow¬ 
ing  as  much  to  the  simplicity  and 
clarity  of  the  presentation  as  to  the 
thoughtful  inclusion  of  a  broad 
background  of  material  ranging 
from  basic  concepts  of  matter  and 
radiation  and  their  interaction  to  a 
wealth  of  pratical  data  for  diag¬ 
nostic  and  therapeutic  use. 

A  primary  purpose  of  the  little 
volume — 6  x  8  inches — is  to  give  the 
interested  physician  an  authorita¬ 
tive  though  simplified  understand¬ 
ing  of  the  basic  principles  involved 
in  the  production,  measurement, 
and  use  of  all  forms  of  ionizing  ra¬ 
diation.  In  this  objective  it  suc¬ 
ceeds  remarkably  well,  though  the 
medical  reader  still  will  often  need 
the  help  of  his  physicist  associate 
to  clarify  the  more  difficult  pages 
and  fill  in  the  occasionally  scanty 
detail.  The  book  fits  in  admirably 
as  a  text  in  radiation  physics  for 
residents  in  radiology  and  is  an  in¬ 
teresting  guide  even  for  the  begin¬ 
ner  in  physics  who  plans  to 
specialize  in  the  medical  field.  It 
is  well  illustrated,  seme  70  illustra¬ 
tions  having  been  added  and  many 
others  made  more  descriptive.  An 
adequate  bibliography  is  found  at 
the  end  of  each  chapter.  The  num¬ 
ber  of  equations  has  been  kept 
close  to  the  minimum  and  illustra¬ 
tive  computations  are  included  with 
commendable  frequency  justified 
by  years  of  working  with  the  medi¬ 
cal  student. 

Two  new  chapters  on  radioactive 
isotopes  covering  measurements 
and  dosage  considerations  have 
been  added  as  well  as  one  on  high 
energy  accelerators  and  supervolt¬ 
age  generators.  Of  particular  value 
is  the  improved  and  expanded  pres¬ 
entation  of  radium  dosage  infor¬ 
mation,  including  new  Quimby  dos¬ 
age  tables  for  linear  radium  sources 
and  a  generous  supply  of  Patterson 
and  Parker  charts  for  the  quick 
determination  of  surface  and 
volume  dose  in  radium  therapy. 
This  presentation  will  now  serve 
not  only  to  teach  the  method  of 
quantitative  radium  therapy,  but  is 
sufficient  to  meet  the  ordinary  needs 


Spaciolizing  in  precision  shoot  motal  fabrication,  Multi-Motal 
produces  components  to  exacting  specifications. 

Our  •ngin—ring  staff  can  h»lp  so/ve  design  and  production 
probloms.  Your  inquiries  will  receive  prompt  attention. 
VISIT  US  AT  BOOTHS  4-314,  316  AT  THE  I.R.E.  CONVENTION 
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save  yea  beth  time  and  morisy  io  flndiog  the 
most  practical  mswer  for  yea. 

Moroever,  ooce  the  dosim  I*  estaMMmd, 
yoa  cm  comt  oa  EEFCO'S  otaeafoctariiig 
sfciN  to  prodoce  the  emipmeet  yea  oeed 
with  tmtorpossed.  onvaryiag  qmlity.  What¬ 
ever  year  power  probleai— simple  er  com¬ 
plex — EEFCO  engineers  will  welceme  the  ep- 
portnnity  te  won  with  yoa. 


ELECTRO  ENGINEERING  PRODUCTS  CO, 

609  WIST  LAKI  STRUT,  CHICAGO  10,  ILLINOIS 
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UNIVERSAL  MOTORS 
•  PM  AC  GENERATORS 
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FOR  MILITARY  AND  COMMERCIAL  APPLICATIONS 


Direct  Reading  VHP  Frequency 
Meter  Model  FM-3 

Accuracy: . ±0.001  % 

Stability: . ±0.001  % 

Resetability:  ....±0.0005% 

‘Under  certain  coitdiHens  con  bo  osod  be¬ 
low  20  me  and  above  040  me. 

-^ERTSCH  PRODUCTS— 

INC. 

1 1 044  AAissIssippi  Avenne 
P.O.  loxISRSd 
Los  Angolas  25,  Colifemia 
Is  Caaadn,  Atlas  Radi*  Car*.  Ltd.,  Taraota. 


Complete  Aluminum  fabrication  facilities  Include  Hellarc 
welding  and  Sclaky  spotwelding  equipment. 

Multi-Metal  specializes  in  precision  sheet  metal  fabrication  te 
rigid  specifications,  in  all  metals  including:  Aluminum,  Carbon 
Steel,  Copper,  MuMetol,  Stainless  Steel,  etc. 

Ohp  ortefnaarlite  rfosifii  rtOH  la  mt  th*  aorvica  of  o«r  cwttomars. 
VISIT  US  AT  lOOTHS  4-314,  316  AT  THE  I.R.E.  CONVENTION 


Multi -Metal  Co.  1* 


350  Garrison  Ave. 
ew  York  59.  N.  Y. 
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WINDING  LABORATORIES 

1  ALBrRMAhLC  AVE 


TRENTON  3  N.  ] 


WIIOHT-5'A  OUNCES  (LESS  CORD); 
WAm-40  OR  60;  TIP  DIA.-BOTH 
W  AND  V4''  TIPS  FURNISHED  WITH 
EACH  IRON;  PRICE-  ^575 

Writ*  today  for  catalog  dcscribittg 
th*  complet*  lin*  of  screw  tip,  plug 
tip  and  hatchet  irons. 


So  light  its  weight  is  hardly  no¬ 
ticeable,  but  more  powerful  than 
its  wattage  rating  indicates.  Hat¬ 
chet  design  makes  it  more  com¬ 
fortable  and  practical  to  use  than 
a  soldering  pencil.  No  transformer 
required. 

HEXAGON  d 

ELECTRIC  CO.,  i 

130  WEST  CLAY  AVE.,  «| 

ROSELLE  PARK,  N.  J.  ^ 


of  the  practicing  therapist.  There 
likewise  has  been  a  real  improve¬ 
ment  in  the  chapter  on  X-ray  dos¬ 
age  calculations;  the  depth  dose 
tables  in  the  appendix  cover  X-ray 
qualities  from  half-value-layer 
(HVL)  of  1mm  A1  to  8mm  Cu.  It 
is  some  slight  regret  that  this 
range  did  not  reach  the  quality  pro¬ 
duced  by  2.0  mev  X-ray  sources, 
not  only  because  such  accelerators 
are  coming  into  general  use,  but 
also  because  2.0  mev  X-rays  are 
close  in  their  physical  and  biological 
properties  to  the  gamma  rays  from 
Radium  and  Cobalt  60. 

Perhaps  the  most  comprehensive 
revision  has  been  done  on  the  chap¬ 
ter  on  Protection  in  Radiology, 
which  was  rewritten  to  include  the 
latest  international  agreements  on 
protection.  This  chapter  contains 
much  practical  data  for  the  attain¬ 
ment  of  adequate  personnel  protec¬ 
tion  in  the  diagnostic  research  and 
therapeutic  use  of  X-rays,  radium, 
and  isotopes. 

While  “Physical  Foundations  of 
Radiology”  will  not  serve  every 
need  of  the  radiologist,  it  is  bound 
to  be  one  of  his  most  useful  refer¬ 
ences. — John  G.  Trump,  High- 
voltage  Research  Laboratory,  MIT 


Statistical  Quality  Control 

By  Eugene  L.  Grant.  Xnd  Edition, 
MeGraw-HUl  Book  Co.,  Ine.,  New 
York,  1952,  657  pages,  $6.50. 

This  excellent  volume  is  valuable  to 
a  far  wider  audience  than  the  title 
indicates.  Any  engineer  who  has 
responsibility  for  development,  de¬ 
sign  or  production  of  any  piece  of 
equipment  in  which  quality  is  of  im¬ 
portance,  (this  covers  99.9  percent 
of  everything  manufactured)  can 
benefit  from  a  host  of  extremely  im¬ 
portant  suggestions  given  through¬ 
out  the  book. 

Professor  Grant  recognizes  the 
human  factors  involved  in  quality 
control  programs  of  all  tjrpes. 
Though  most  of  the  book  is  devoted 
to  the  techniques  and  theory  of  sta¬ 
tistical  quality  control,  he  does  not 
hesitate  to  interject  discussions  rel¬ 
evant  to  the  practical  side  of  imple¬ 
menting  the  techniques,  which,  by 
the  way,  are  not  necessarily  re¬ 
stricted  to  large-quantity  produc¬ 
tions,  as  the  author  points  out  in 
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high-precision  thermistors 

by  BENDIX-FRIEZ 


Ab  temperature  meaBurinft  elements  and 
liquid  level  Hensors,  these  temperature 
responsive  resistors  are  the  hest  you  ran  huy. 
In  standard  or  8pe<-ial  types,  their  high-pre¬ 
cision  manufacture  makes  them  preidsely 
right  for  your  joh  when  it  comes  to  resistance 
values,  siae,  temperature  coefficient,  mount¬ 
ings  and  quality.  Ask  us  about  applications, 

STANDAtO  TYPES  FOR  IMMEDIATE  DEIIVERY 


Used  in  this  typical  application 
for  sensing  the  temperature  of 
hydraulic  oil.  ,  _ 


.018  X  1.5  35,000  ohms  82,290  ohms  229,600  ohms 


irrilr/or  tkfaiU. 


FRIEZ  INSTRUMENT  DIVISION  of 

1454  TayMr  Avwmm,  BALTIMORE  4,  MARYLAND 


Prtcieion  Parts  to  mtet  yowi 
Productkw  and  Engineerinf  natdi 
From  .002'*  dU.  to  .125^  dia.  Radk 
tub*  parts — Stampinjp— Drawiaf 
Modem  fadlitks,  higb-producdoi 
aquiptnant. 

Metal  Orystal  HoMw  Parts 
Sead  sketch  or  print  for  quoutfon. 

.  FIX  MANUPACTURINO  CO.,  ItM 
24.BBadfofti  Si.,  Naworfc  3,  N.  J 


Size  (inches) 

@  -1-30*0. 

@,0“C. 

@  -30*C. 

.140X./5 

45.0  ohms 

86  ohms 

194  ohms 

.040  X  1.5 

12,250  ohms 

26,200  ohms 

65,340  ohms 
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(Commercial  Equivalent  of  AN/URM-7) 


Empire  Devices,  inc.  e) 


38-25  BELL  BOULEVARD,  BAYSIDE  61,  N.  Y. 
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NtW  eOOKS 


the  first  chapter. 

The  aim  of  quality  control 
according  to  the  author,  is  **better 
quality  at  lower  cost."  To  this 
end  the  Shewhart  control  chart 
has  been  developed,  and  has  proved 
itself  of  enormous  value  in  effect¬ 
ing  cost  savings  in  all  types  of 
industrial  applications.  The  book 
is  essentially  an  elaboration  of  the 
problems  and  methods  involved  in 
the  application  of  the  Shewhart 
chart. 

In  the  book  are  discussed  the 
fallacies  of  such  methods  as  100- 
percent  inspection  where  the  fa¬ 
tigue  factor  of  the  inspector  is  not 
taken  into  account,  or  sampling  pro¬ 
cedures  not  based  on  the  theory  of 
probability.  Thus,  as  a  vivid  ex¬ 
ample,  Professor  Grant  shows  that 
a  sampling  procedure  calling  for 
the  inspection  of  five  articles  out  of 
a  lot  of  50,  with  acceptance  of  the 
entire  lot  if  no  defectives  are  found 
and  rejection  of  the  entire  lot  if 
one  or  more  defectives  are  found — 
a  common-sense  method — turns  out 
to  be  not  particularly  sensible  be¬ 
cause,  if  on  the  average  4  percent 
are  defective,  a  negligible  improve¬ 
ment  in  quality  is  effected.  If  4  per¬ 
cent  were  defective  originally,  8.6 
percent  would  still  be  defective  after 
inspection.  Yet,  18.5  percent  of  the 
submitted  product  is  rejected  to 
improve  the  outgoing  quality  from 
4  percent  defective  to  3.6  percent 
defective. 

The  reviewer  has  been  striving 
for  years  to  train  all  engineering 
and  test  personnel  to  date  and  time 
all  data,  no  matter  how  unimportant 
the  data  may  seem. 


hof  tin  dipped  .  .  .  fabricated  terminal  and  vent 
holes  .  .  .  smooth,  one-piece  construction  using 
cold  rolled  steel  .  .  .  draw  depths  up  to  2W' 
.  .  .  inside  fit  covers  for  eosy  hermetic  sealing 
in  all  sizes  .  .  .  available  as  stock  sizes  and 
as  special  fabrications. 


METAL  PRODUCTS  COMPANY,  INC. 

PHIUIPSBURG,  N.  J. 


The  reviewer 
is  therefore  particularly  pleased  to 
see  on  page  65  a  special  paragraph 
devoted  to  “importance  of  preserv¬ 
ing  the  order  of  measurement" 
These  and  many  other  important 
hints  in  the  book  on  how  to  take  and 
record  data  for  proper  control  of 
quality  make  the  volume  unusually 
valuable. 

The  most  important  changes 
from  the  first  edition  of  this  book 
are: 

(1)  The  chapters  dealing  with 
acceptance  sampling  of  attributes 
has  been  considerably  expanded  and 
rewritten.  An  objective  of  the  re¬ 
writing  was  to  improve  the  pres¬ 
entation  of  fundamental  princi- 


•  logarithmic  indicating  meter  reads 
carrier  or  true  peak. 

•  Aural  slideback  operation. 

•  Input  VSWR  better  than  1.2  to  1. 

•  Built-in  regulated  "A”  and  "B”  supply. 

•  Complete  line  of  accessories  available. 


•  Frequency  range  20  MC  to  400  MC  by 
means  of  two  quick<hange  tuning  heads. 
(Tuning  head  to  1000  MC  under  devel¬ 
opment.)  At  least  one  RF  amplifier  with 
tuned  input  is  employed  for  each  tuning 
range. 

•  Built-in  impulse  noise  calibrator  flat  to 
1000  MC  (Output  externally  available). 


MANUfACTUIERS  OF 

FIEll  IKTEMITY  METERS  •  OISTOITION  ANALYZERS  •  IMFUISE  CENERATORS  •  COAXIAL  ATTENtlATORS  •  CRYSTAL  MIXERS 
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pies,  so  that  newcomers  to  the  field 
of  quality  control  would  appreciate 
the  theory  behind  the  systems. 

(2)  The  chapter  dealing  with  ac¬ 
ceptance  sampling  by  variables  has 
been  entirely  rewritten. 

(3)  A  treatment  of  the  economic 
aspects  of  quality  control  decisions 
has  been  considerably  expanded. 
(This  is  an  extremely  important 
aspect  of  all  quality  control,  since 
management  will  often  feel  that 
quality  control  methods  are  un¬ 
necessary  expenses.  It  is  up  to  the 
engineer  to  prove  that  quality  con¬ 
trol  techniques  will  result  in  lower 
costs,  and  better  products  in  the 
end.) 

(4)  A  large  number  of  additional 
problems  have  been  included,  with 
a  greater  percentage  of  the  prob¬ 
lems  having  answers. 

(5)  Additional  sampling  tables 
have  been  included. 

Since  the  basic  contents  of  the 
second  edition  are  similar  in  many 
respects  to  the  first  edition,  it  is  not 
necessary  to  list  a  chapter-by-chap¬ 
ter  breakdown  here. 

This  reviewer  wishes  to  empha¬ 
size  again  the  excellent  attitude  of 
Professor  Grant  towards  the  human 
problem  of  quality  control.  Part  6 
of  the  book,  entitled  “Making  Sta¬ 
tistical  Quality  Control  Work,”  is 
a  section  that  should  be  read  by  all 
people  associated  with  production, 
whether  they  are  engineers,  tech¬ 
nicians,  or  part  of  management. 
The  fact  that  all  industrial  proc¬ 
esses  are  subject  to  statistical  vari¬ 
ations  and  chance  occurrences  in  the 
final  product  should  be  drummed 
home,  as  other  wise  vEist  amounts  of 
money  and  time  can  be  wasted. — 
Victor  Wouk,  Beta  Electric  Corp., 
\  New  York. 


High  Speed  Photography 

By  Groroe  a.  Jones.  John  Wiley  & 
Sons  Inc.,  New  York,  1962,  112  pages, 
$6.50. 

Useful  to  anyone  interested  in  the 
history,  equipment,  techniques  and 
applications  of  this  fascinating 
avenue  in  photography.  The  eleven 
chapters  plus  appendices  giving 
data  on  cameras,  tubes,  proce.ssing 
formulas,  etc,  cover  the  whole  sub¬ 
ject.  Plentifully  illustrated. 

The  history  of  the  numerous 
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Advertisers 

How  about 
the 

HUCLEAR 

field? 


There  are  a  good  many  adver* 
tiaers  using  ELECTRONICS 
who  should  also  be  advertising  in 
NUCLEONICS. 

Particularly  in  instrumentation 
and  laboratory  equipment,  there 
is  a  cross-over  of  use  in  the  elec¬ 
tronic  and  in  the  nuclear  field. 

But,  there  is  very  little  cross¬ 
over  in  the  subscriber  lists  of  the 
two  publications  — a  matter  of  a 
few  percentage  points. 

It  is  quite  possible  that  you  are 
doing  an  effective  presentation  of 
your  products  and  abilities  in  this 
excellent  issue,  but  are  missing 
such  presentation  before  one  of 
the  fastest  growing  fields  in  the 
country’s  history  — the  field  of 
atomic  energy. 

The  sales  representatives  of 
ELECTRONICS  are  also  the  sales 
representatives  of  NUCLEONICS. 
They  have  much  evidence  pointing 
to  the  opportunities  in  this  great 
NEW  field.  Ask  them  to  show  you 
what  your  potentials  can  be. 


NUCLEONICS 


A  McGraw-Hill  Publication 
330  West  42nd  St. 

New  York  36,  N.  Y. 
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I  NEW  lOOKS 


methods  of  making  photographs  or 
records  in  microseconds  is  very 
interesting  in  showing  the  diffi¬ 
culties  encountered  and  the  methods 
of  solving  them.  Although  written 
in  England  there  are  few  language 
differences  and  they  are  easily  un¬ 
derstood  here.  The  bibliographies 
are  extensive  and  up  to  date. 

Subjects  covered  are  spark  pho¬ 
tography,  high-intensity  illumina¬ 
tion  methods,  exposure  determina¬ 
tion,  camera  design,  use  of  image 
dissectors,  rotating  mirror  and 
multiple-lens  cameras,  etc.  The  two 
final  chapters  deal  entirely  with 
the  scientific  and  industrial  applica¬ 
tions  of  the  numerous  methods  of 
making  high-speed  still  and  moving- 
picture  photographs. — K.H. 


mme  to  tour 

SPECIFICMIOHS 


TECHNJTROL  Type  TE 


^raofNo.'zo  ::: 

within  the  foliowing 

1  to  2.0  microseconds  «ntnE  US  ^001 SKCIM. 
**  W  to  +i0?x‘  'ncluding  i  brief  outline 

ay  be  provided,  either  jhwts. 


THUMBNAIL  REVIEWS 


LOIR  AT  TNESE  PRICES! 

1  to  3  $7.50  •odt 

4  to  to  6.35  ooch 

II  to  too  5.85  ooch 

Write  m  ter  anetatloM  ter  quinUltet 
•vtr  100 


ASTM  STANDARDS  ON  METAL¬ 
LIC  ELECTRICAL  CONDUCTORS. 
American  Society  for  Testing  Mate¬ 
rials,  1916  Race  St.,  Philadelphia  1952, 
262  pages,  |3.00.  New  and  revised 
standards,  test  methods,  etc.,  on 
copper,  aluminum,  steel  and  non-fer¬ 
rous  bars,  rods,  conductors  etc. 


SPECIALTY 

MASS  PRODUCTION 

PRECISION  FABRICATION 
OF  SHEET  METAL  PRODUCTS 
TO  YOUR  OWN  OR 


LES  FILTRES  ELECTRIOUES.  By 
Pierre  David.  Gauthier-Villars,  66 
quai  des  Grands-Augustins,  Paris,  VI, 
France.  192  pages,  1962,  large  format, 
1952,  2,600  francs,  $7.46.  Third  edi¬ 
tion,  completely  revised.  Covers 
simple  and  multielement  filters  of  all 
types. 


DESIGN  FOR  A  BRAIN.  By  W. 
Ross  Ashby,  Director  of  Research, 
Barnwood  House,  Gloucester  (Eng¬ 
land),  John  Wiley  &  Sons  Inc.,  1962, 
260  pages,  $6.00.  A  serious  attempt 
determine  the  nervous  system’s  uni¬ 
que  ability  to  produce  adaptive  be¬ 
havior — to  determine  what  sort  of 
mechanism  it  must  be  to  behave  so 
differently  from  any  existing  man¬ 
made  machine. 


COMPLETE  iaeUIttM  under  on*  roof  for 
quality  man  production — Includinq  H*Uarc 
woldlnq,  baking  and  ilnUhIng.  WhlstUr 
and  Wl*d*m>ann  oquipmont  for  short  runs. 
Toot  aitd  dl*  onglnooring  and  dosigning. 
Complotoly  convoy*ria*d  finishing  facUlttos. 

Lorg*  ossortmont  of  stock  and  special  dies 
for  the  radio,  television  ond  electronic 
field.  Production  and  engineering  under 
the  direction  of  o  competent  execuUv*  who 
hos  hod  over  31  years  experience  in  sheet 
nwtal  fabrication  bodied  up  by  a  sub- 
stontlal  organisollon  and  personnel  with 
Enow>How. 

Cbenii  InftrmMRt  Hemlngi 

EsctecerM  PsmIs — lexM 

Mctol  CeMnate  ■  SempU  MeUalf 

Cesietet  Wstar  Tiglit  Ioxm 

Sper*  Port  texet  t*  MIL-I-19SA  Joint  Army- 
Nevy  Specitteetlont 


DIRECT  CURRENT  MACHINES 
FOR  CONTROL  SYSTEMS.  ^  A. 
Tustin,  Professor  of  Electrial  Engi¬ 
neering,  University  of  Birmingham, 
England.  Macmillan,  1962,  306  pages, 
$10.00.  Explains  common  principles 
on  which  modern  control  machines 
such  as  the  amplidyne,  rototrol,  torque 
motors,  etc,  depend.  For  engineers, 
designers  and  users  of  control  appara- 


THEORY  OF  ELECTRIC  POLAR¬ 
IZATION.  By  C.  J.  F.  Bottcher, 
Professor  of  Physical  Chemistry,  Uni¬ 
versity  of  Leyden.  Elsivier  PrcM, 
Inc.,  300  Park  Ave.,  New  York,  492 
pages,  1962,  $10.00.  Theoretical,  re¬ 
quiring  adequate  background  in  elec¬ 
trostatics  and  vector  calculns. 


Expert  OesJga  CousuitotJoB  ob  year  sheet  tmtal  reqnbuawals 
QUOTATIONS  CHEERFULLY  GIVEN  UPON  REQUEST 

ART-LLOYD  METAL  PRODUCTS  CORP. 

2973  CropM,  Armut  Brooklyn  14,  M.  Y. 

Tetepbeae:  CO  eey  Itleed  6-3100 
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Simpler. . 

lOGARIl 
CONVE 


(Improved  Models) 


KAY-lAB  logolens  or*  non-lin.ar 
atlenuoting  networks  whose  output  is 
the  logorithm  of  the  input  voltage. 
New  models  afford  lorger  dynamic 
range,  higher  accuracy,  and  greater 
stability.  These  units  are  suitable  for 
dynamic  compression  plotting  loga¬ 
rithmic  decoy  curves  and  many  other 
applications.  High  accuracy  units  are 
alsa  available  for  incorporation  in 
logarithmic  computer  systems. 


fOR  A 

LBULLETIN 


visit  KAY  LAI'S 
booth  «t  the 
1. 1.  E.  Show 


PRECISION 

//mylmb  electronic 

^  INSTRUMENTS 

KALIFELL  LABORATORIES,  INC 

1090  MORENA  BLVO.  P.O.  BOX  IS78 
SAN  DIEGO  10,  CALIFORNIA 


SQUARE  PULSE  GENERATORS 

for  the 

MILLIMICROSECOND  to 
MICROSECOND  RANGE 

MODEL  100 

SQUARE  PULSE  GENERATOR 
Price:  $395.  FOB  New  York 
FOR  RACK  MOUNTING 

For  nuclear  pulse  work,  radar,  TV,  wide 
band  amplifiers  and  in  the  design,  calibration  and  servicing 
of  fast  electronic  systems; 

FOR  THE  FIRST  TIME — A  square  pulse  generator  with  a  rise  time  of  one 
millimicrosecond  (10'*  seconds)  and  a  pulse  width  which  can  be  vari^  from  2 
millimicroseconds  to  several  microseconds  is  commercially  available.  Both 
positive  and  negative  pulses  of  a  100  volts  maximum  amplitude  into  low 
impedance  cable,  such  as  60  ohms,  are  generated,  the  pulse  amplitude  can 
be  varied  from  100  volts  to  .006  volts  in  1  decibel  steps  by  means  of  selector 
switches  on  the  front  panel.  One,  two,  or  more  pulse  outputs,  each,  of  which, 
can  be  individually  attenuated  and  delayed  are  available  in  various  models. 

FOR  FURTHER  DETAILS,  write  for  Bul¬ 
letin  “P-4”,  or  contact  our  engineering  division. 

Electrical  and  Physical  Instrument  Corporation 


Softs  onrf  Butlifu  Offfct 
25  Wtsf  43rd  Strttt 
Ntw  York  IS,  Ntw  Yerh 
Ttitphont:  Lengacrt  4-tS10 


fagfiMorfog  Ofvfsfoo 
42-19  27th  Strttt, 

Long  Islotd  City  I,  Ntw  York 
Ttitphont;  StillwtII  4-4319 


DOUBLE  BARREL 

ADVERTISING 

Adwtrlitiiif  men  tfree — to  do  t  complete 
atfwcrtWnc  job  you  need  the  double  effect 
tf  both  Dwplay  Advertising  and  Direct 

DitpUy  Adtrertiiinc  keeps  your  name 
before  tbe  public  and  builds  prestige. 

Direct  Mail  supplements  your  Display 
Advertising.  It  pin-points  your  message 
right  to  the  executive  you  want  to  reach 
'  the  persoo  who  buys  or  influences  the 
purchsses. 

la  view  of  present  day  diflicultiea  in 
aaaintainini  your  own  mailing  lists,  our 
aAcisat  personalised  service  is  particularly 
kwpartaat  in  securing  the  comprehensive 
■arhrt  coverage  you  need  and  want. 

Ask  for  asore  detailed  information  to¬ 
day.  Yea'n  be  surprised  at  the  low  ever- 
aff  coal  and  tbe  tested  effectiveness  of 
thse  hiMd-pielnd  selections. 


McBraw-Hlii  Publishing  Cu.,  Inc. 

m  Wasi  «tm4  U.,  New  Vark  34.  N.  V. 


•  EXTRA  FLEXIBILITY 

EBM;u»t.waBasaaaawMasMaaBSM«MagMHan 

*  FREE  STRIPPIH6 
«  HIGH  DIELECTRIC 
•RATING -90  TO +250°C 


•toatk,  brawN,  gtitt,  yaf- 
ftay  (iMa), 


At  thg  IRE  Show— BooHi  4-124! 


HI -TEMP 

HOOK-UP  WIRE 


Built  to  meet  rigid  government  re¬ 
quirements,  Tenaolon  Hook-up 
Wires  are  available  in  sizes  from 
AWG30  through  20  with  stranded 
silver-plated  copper  conductors  and 
the  patented  Tunsulotud  Teflon® 
covering  which  eliminates  pin  holes 
and  other  irregularities. 

TIFLON  KIT  FOR  LA40RATORY 
RiOUIIIMINTS 
Twalva  100  ft.  rails  af 
AWO  22,  la  osMTlad  calarf 
la  caavaaitnl  castpact 
taatoiaar 


TENSOIITE  INSULATED  WIRE  CO.,  INC.,  TARRYTOWN,  N.  Y. 
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BACKTALK 


rOPSf  AIROCOM'S 
DUAl  AUTOMATIC 
PACKAGE‘TYPE 
RADIO  BEACON  I 


This  Mfophare.for  uoattcodcd  tenrice, 
coosttitof  two  too  watt  (or  iO  wan) 
traMmittera  with  keycr,  automatic 
/  transfer  and  antenna  tuner. 

Fre^acner  range  200  —  4 1 5  kcs.,  cryttal 
controlled  (ntlf-exciied  oscillator  coils 
arcilablc).  High-level  plate  modulation 
of  final  amplifier  it  used,  giving 
40X  tone  modulation  in  100  watt 
transmitter  and  60X  in  SO  watt  model. 
Microphone  P-T  switch  interrupts 
tone,  permitting  voice  operation. 

This  unit  can  ha  operated  in  air 
temperature  range — 3S*C  to  -I-  4S>C  using 
SB2S  rectifiers;  humiditr  up  to  9S% 

The"stand-hy”  tranamitter  is  aclected 
whan  main  transmitter  suffers  loss  (or  low 
level)  of  carrier  power  or  modulation. 
Audible  indication  in  monitoring  receiver 
tells  which  transmitter  it  in  operation. 


COM 


UNIFORMITY*  DEPENDABILITY*  SERVICE  *  ECONOMY 

in  SPECIAL  FASTENERS 


wU/l  WESTFIELD  METAL  PRODUCTS 


if  MATERIALS— Steal,  brass, 
stainlass  steel,  bronze  and 
aluminum. 

if  CAPACITY— From  3/16"  hez- 
agon  to  and  including  1-1/16" 
hexogon  across  flats,  from 
1/16"  thick  to  and  including 
%"  thick. 

if  THREAD  SIZES— From  #2  up 
to  and  including  Tb"  diameters, 
ony  pitches  desired. 


f  r“«>- 

HtAT 


Write  to  Dept.  A  for  NEW 
ILLUSTRATIVE  ■■■■■ 
POLDER 


Community  TV 

Dear  Sirs: 

I  HAVE  READ  with  interest  your 
article  in  the  December  1952  issue 
of  Electtronics  entitled,  “Com¬ 
munity  Antennas  Bring  TV  to 
Fringe  Areas”  by  John  M.  Carroll 
(p  106).  While  your  article  deals 
principally  with  community  an¬ 
tenna  and  distribution  systems  I 
would  like  some  additional  informa¬ 
tion. 

Geographically  we  are  some  176 
airline  miles  from  the  nearest  tv 
station  in  Denver,  Colorado.  That 
rules  out  any  use  of  a  community 
antenna  system.  I  have  thought  of 
possible  use  of  a  microwave  relay 
system  to  bring  the  signal  from  a 
receiver  located  some  60  miles 
closer  to  the  Denver  tv  stations. 
Then  a  distribution  system  would 
be  used  around  our  community  to 
furnish  service. 

Are  there  any  instances  of  this 
method  at  the  present  time?  Is 
microwave  equipment  for  this  pur¬ 
pose  available?  Does  the  FCC  ap- 
1  prove  microwave  links  for  this 
purpose? 

i  I  would  certainly  appreciate  an 
answer  to  these  questions  and  any 
suggestions  you  might  have.  Kindly 
let  me  hear  from  you  at  your  ear- 
,  liest  convenience. 

!  William  G.  Walter 

Radio  Station  KOLT 
Scottsbluff,  Nebraska 

(Editor’s  Note:  J.  E.  Belknap  & 

I  Assoc,  of  Poplar  Bluff,  Mo.  considered 
I  building  a  microwave  relay  to  deliver 
;  signals  from  KSD-TV,  St.  Louis  and 
j  WMCT,  Memphis  to  proposed  com¬ 
munity  antenna  systems  in  their  area. 
Their  proposal  met  opposition  from 
several  quarters  and  no  permit  has 
been  granted  in  their  case.) 

W2TY  de  W9KQX 

Amateur  Radio  Station  W2TY 
c/o  Wm.  W.  MacDonald 
Editor,  Electronics 
330  West  42nd  Street 
New  York  36,  N.  Y. 

Dear  Mr.  MacDonald: 

This  letter  is  written  by  a  ham 
reader  of  Electronics  to  a  ham 
who  happens  to  be  Editor  of  the 
same  magazine.  Electronics  is 
one  of  the  four  radio  magazines 
I  read  regularly,  and  it  occupies 
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apply 

techniques 


Inquire: 

MGR.,  ENGR.  PERSONNEL 


Developed  and  produced  for  manafacturert  of  clectrook  compooeau 
and  other  electrical  units. 

Specificatioos  and  samples  aTailable  on  request. 
Informadcm  relatiYe  to  your  problem  or  appUcatioo  will  enable  us 
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its  own  unique  position  in  the 
firroup.  I  have  several  comments 
from  the  ham  point  of  view  which 
may  be  of  interest  both  to  you  as 
W2TY  and  as  Editor. 

With  the  introduction  of  printed 
circuits  in  domestic  radio  gear,  it 
would  seem  that  now  is  the  time 
for  manufacturers  to  start  using 
“good  engineering  practice”  in 
their  designs. 

My  worst  cases  of  broadcast 
interference  from  a  2-meter  trans¬ 
mitter  with  an  input  of  40  watts 
arose  from  two  combination  re¬ 
ceivers  made  by  responsible  manu¬ 
facturers  who  should  know  better. 
In  these  receivers  the  designer  took 
“calculated  risks”  in  the  design  of 
the  first  audio  stage.  Use  of  high- 
gain  triodes  with  6  or  10-megohm 
grid  resistors,  with  absolutely  no 
shielding  and  no  r-f  filtering  in 
order  to  save  a  few  cents  in  manu¬ 
facturing  cost  cannot  be  termed 
“good  engineering.” 

Another  gripe  is  the  way  in 
which  advertising  copy  is  presented 
by  various  manufacturers.  For  in¬ 
stance,  some  manufacturers  use  the 
space  they  buy  to  transmit  some 
real  information.  This  class  in¬ 
cludes  the  makers  of  test  apparatus, 
antennas  and  specialties.  As  a  rule, 
they  are  relatively  small  in  unit 
production  and  dollar  volume.  These 
firms  do  not  hesitate  to  give  “cat¬ 
alog”  information.  Their  ads  are 
interesting,  even  though  they  may 
not  be  of  immediate  interest. 

In  contrast,  take  plugs  for  the 
6AF4,  6AJ4,  6AM4  series  of  tubes. 
About  all  they  say  is,  “They’re  the 
1  latest,  the  best. 


Metts  Army,  Navy  ond  Civilian  '^spacs' 


This  sensational  new  development  has 
proved  to  be  a  boon  to  electronic 
equipment.  The  special  synthetic  resin 
coating  on  Heminway  &  Bartlett’s 
Nylon  Lacing  Cord  and  Flat  Braided 
Tape  resists  the  growth  of  mold  and 
micro-organisms  —  factors  most  often 
responsible  for  the  deterioration  of 
linen  and  cotton  lacing  cords  and  tapes. 
They  have  high  abrasion  resistance 
and  low  moisture  absorption.  The 
finish  has  the  desirable  malleability  of 
wax  and  is  non-toxic  to  humans. 

We’ll  be  glad  to  send  you  full 
information  and  samples.  Why  not 
write  us  today. 


TIm  Hemiiiway  A  lortUtt  Mfg.  C*.,  300  Fifth  Avenue, 
New  York  36,  Sales  Offices:  Chicago,  Boston,  St.  Louis, 
Philadelphia,  Cincinnati,  San  Francisco,  Charlotte,  N.C., 
Glovertville,  N.  Y. 


The  copy  must 
have  been  written  by  an  ex-ad 
writer  for  a  fur  coat  concern  or 
perfume  manufacturer.  The  art 
work  did  not  even  sneak  in  a  base 
diagram.  The  pay-off  is  that  the 
same  type  of  copy  was  used  in  the 
ham  magazines.  The  6BK7  is  one 
of  the  really  good  vhf  tubes,  yet  its 
introduction  was  made  in  the  same 
vague  manner. 

This  business  is,  of  course,  not 
under  the  magazine’s  control,  but 
I  think  you  will  agree  that  some  of 
the  advertisers  do  not  use  their 
space  effectively.  In  the  case  of 
tubes,  I  would  like  to  see  the  data 
presented  as  a  tear  sheet  so  that 
complete  information  would  lead, 
rather  than  lag,  the  availability  of 
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electronic 


IS  THE  WATCHWORD 
TODAY  IN  ELECTRONICS 

...  at  tachaolagical 
advaactnaats  call  far 
drcaitt  of  iacraasiag  accwacy 
aad  dapaadablllty! 


oAiuctmced^ 


683  miiif.  ± 
500YDCW 
chor.  "F" 
Elm«nco  A 


for  the  first  time—\ 

MEGOHMS Vt  100  VOLTS  INVERSE! 

Plus  —  superior  forward  conductance. 

These  NEW  diodes  and  standard  grades  are  now 
available  in  production  quantities. 

Write  to 

TRANSITRON  ELECTRONIC  CORPORATION 

403  Main  Street,  Melrose,  Mass. 


The  key  to 

high  precision  orKl  stability 
lies  in  proper  selection  of  mica  capa¬ 
citors,  mode  possible  through  our 
obility  to  provide '  ANY  CAPACITY 
Qt  ANY  TOLERANCE  with  the  highest 
chorocteristics  within  the  ronges  speci¬ 
fied  for  molded  mica  capacitors. 


]  WRIGHT-HEPP 

Associates,  Inc. 

a  MU>  Mufce 

^pt-  eleetpPHici 
J  Akeet  metai  ^fteeialiiei 

TRANSFORMER  CASES 

MIL-T-27  AND  NON-STANDARD 

TERMINAL  ASSEMBLIES 

FABRICATED  COVERS  .  .  .  BRACKETS 

CENTRIFUGAL  HOT  TINNING 

IN  OUR  OWN  PUNT 

SPECIAL  SERVICE  on  SAMPLES 

WRITE,  WIRE  OR  PHONE  YOUR  SPECIFICATIONS 
138  WEST  STREET  SOUTH  HACKENSACK,  N.  J 


DUAL  UP  TO 
30000  MMF 


SINGLE  UP  TO 
15000  MMF 


TRIPLE  UP  TO  45000  MMF 
Any  Copecity 

Any  Tolerence  (to  ±  0.5%) 
JAN  CherecterisHc  "F"  or  Bettor 
for  Most  Copecity  Velues. 


catis^  Known  thti 
for  their  reliabili^ 
operatng  conditinns, 
CAi^£rrrORi>  are  cfaaaeB 
manutartwwra  recinnjiMF 
highest  ^ttalfty  omponentB  -^lif 
their  iii  niTiirlii 
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PLASTICS 

CORPORATION 

WORCESTER  MASSACHUSETTS 


(centiiiMd) 


a  tube,  or  any  other  component. 

You  would  be  very  much  gratified 
at  the  reception  by  the  ham  readers 
of  Electronics  of  articles  that 
cover  items  of  direct  interest.  Ex¬ 
amples  are  Villard’s  selective  am¬ 
plifier;  Morgan's  horn  antenna; 
articles  on  vhf ;  the  development 
work  by  Hollis  on  the  citizen’s 
band  equipment.  This  sort  of  ma¬ 
terial  is  really  appreciated.  Inci¬ 
dentally,  I  would  make  a  small 
bet  that  amateurs  constitute  your 
largest  single  field  of  readers,  be¬ 
cause  so  many  of  the  specialists  in 
other  phases  of  electronics  are  at 
the  same  time  hams. 

Thanks  to  you  and  your  staff  for 
putting  out  a  swell  magazine,  serv¬ 
ing  many  fields  in  Electronics. 

F.  D.  White,  W9KQX 

Bprinofield,  III. 


Turn  your  problem  over  to  the  1 

1.  HAYDON  COMPANY  —  past  masters  at  | 

solving  the  tough  ones. 

The  know-how  of  A.  W.  Haydon 

Engineers  is  your  assurance  of  prompt, 
accurate  service  regardless  of  the 
intricacies  of  the  problem. 


$«nd  for  cot«lo9. 

Would  you  like  to  work  with 
us?  We  need  qualified  engi- 
oeert  motv.  Excellent  oppor¬ 
tunities  for  men  who  are 
looking  to  the  future. 


W9KQX  de  W2TY 

Dear  Mr.  White: 

It  is  nice  to  hear  from  you  on  two 
counts,  first  because  we  like  very 
much  the  things  you  say  about 
Electronics  and,  secondly,  because 
it  is  always  good  fun  to  correspond 
with  another  amateur. 

We  certainly  agree  with  you  that 
it  is  a  tough  job  to  get  receiver 
designers  to  pay  any  attention  to 
anything  except  cost.  As  an  editor, 
and  also  an  amateur,  I  certainly  in¬ 
tend  to  keep  trying. 

We  have  been  plugging  for  more 
informative  advertising  for  some 
time  in  our  promotion  piece.  Elec¬ 
tronic  Markets,  which  goes  to  most 
advertising  managers  and  agencies. 
I  think  this  has  borne  some  fruit. 

Your  last  point,  about  amateurs 
reading  Electronics,  is  very  grati¬ 
fying  indeed.  We  realize  that  many 
of  our  readers  are  in  the  industry 
but  take  a  busman’s  holiday  via 
amateur  radio.  We  don’t  often  ad¬ 
dress  them  directly,  but  we  cer¬ 
tainly  do  like  to  publish  things  that 
interest  them  indirectly. 

W.  W.  MacDonald,  W2TY 

Editor 


0  M  P  A  N  Y 

23S  NORTH  ILM  STRUT 
WATiRRURY  30,  CONNiCTICUT 

Disili  Hi  Minalictirc  «l  (lectricil  Tioiii  Diiitis 


CATALOG 
For  Users  of  Insulated  Wire, 
Cable  and  Cord  Set  Assemblies 

Phalo 


wiren,  cables  and  cord  set  assemblies  for 
radio,  television,  electronics,  communication  and 
industrial  applications  —  illustrated  and  described 
for  easy  reference  in  —  TUT  Nnif  iAPICT 


PH^LO  MLASTICt  €OII^. 

Comor  •(  Commofoial  WoroMtar.  Mam 

OofiHofitOfi: 

W«  wiUi  •  copy  ol  yovr  AA-popo  cofolop. 


V»e  This 

CATALOG  COUPON 
To  Order  Your  Copy. 


Wo  OTO  Hiforottod  ill  iNtylolod  wtro  lor 


Mobile  Radio  Sales 

Dear  Sirs: 

I  TOO  have  been  interested  in  your 
discussions  of  the  mobile  radio 
service  question  as  discussed  in 
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identify 


instruct 


AC  Converters 


Inductor  Alternators 


Mcigmotors 


PRECISION 
in  MINIATURE! 

520-A 

Voltmeter 


What  the  eye  does  NOT  see  is  the  mir> 
acle  of  graphic  arts  engineering  that  is 
a  part  of  every  Meyercord  Decal  Name* 
plate.  As  the  illustration-diagram  indi¬ 
cates,  the  Meyercord  Decal  starts  with 
a  specially  engineered  adhesive  and 
stacks  color  upon  color,  topping  it 
all  with  a  tough  protective  coating. 

The  Meyercord  Decal  Nameplate  you 
apply  to  your  product  is  the  result  of 
vast  experience  and  never-ending  engi¬ 
neering  improvement.  Just  “any”  decal 
won’t  do  the  job.  Today’s  multiplicity 
of  commercial  surfaces  and  finishes  de¬ 
mand  exhaustive  pre-testing  to  make 
very  sure  your  Meyercord  Decal  Name¬ 
plate  lasu  the  full  life  of  the  produa. 


Meyercord  Decals  cut  production  costs 
when  used  as  nameplates,  trademarks, 
instructions,  markers,  wiring  diagrams, 
safety  warnings  and  other  important 
applications.  Write  for  full  information 
on  our  complete  technical  and  design¬ 
ing  services.  No  obligation,  of  course. 


•  1  Millivolt  Full  Scale  to  300  Volta 

•  10  Cyclea  to  2  Meqacycles 

•  Only  0”  high 

tltO 

ALSO  — MATCHING 

510-B  OSCILLATOR 

•  IS  Cycles  to  1.2  Megacycles 

•  Distortion  Less  Than  0.2% 

•  Constant  Output  ±  0.5  dh 

tl50 

Literature  on  Request 


Shows  hundreds  of 
uses  for  durable,  wash¬ 
able  decal  nameplates. 
The  "Mark  It”  manual 
is  FREE  .  .  .  request  it 
on  your  business  let¬ 
terhead,  please. 


Ueitern  IS  READY 
TO  SERVE  YOU 


Carter  DC  le  AC  Cenverters,  Dywemstars,  Osnemetert, 
Megmeters,  end  Indecter  Altemeters  iinvertersi  ere 
mode  In  •  wide  variety  ef  types  end  cepocitiet  adept 
eWe  te  cemmentcatiens,  leheretery,  end  Indwstrkd  ep- 
plUatiens,  ef  many  kinds.  Widely  used  In  aircraft, 
marine,  end  meMie  rodie,  feophyskal  instruments, 
leberatery  werk,  ipnitien,  timing  smd  many  ether  uses. 


Rodio  and  electronics  monufocturers  in 
the  West  know  from  experience  thot 
Western  Coil  Co.  is  completely  reliable, 
its  products  completely  dependoble.  West¬ 
ern  has  the  facilities  to  serve  you— in  de¬ 
sign,  development  and  manufacturing. 
We  invite  your  inquiries  relative  to  your 
needs  and  problems. 

^lAJedtern 

COIL  PRODUCTS  CO. 

2993  MiddMield  Rd. 

Palo  Alto,  Calif. 


2M4  N.  Mepleweed  Ave.,  Chicoge  47 
telm  OMcet  to  Prtorlpef  CMtos 


fiaeis  tend  teteiegs  centeinlaa  cor 
fenwetlen  en  Carter  ketery  fewer 
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lOOSf 

JOINT 


t»4|lOUOl 

OUT 


OAUCI 


«f0 

ST»IPIO 

CHKOMI 

MOUIOIN< 


HANOI! 

AND 

lOCK 


f  TAAAIO  ^ 

r  » ?  74  ON  1 
lUNIViRSAli 
t  M>ACINCsJ 


THICK 

MOUNTING 
L  ANGUS  i 


OK 

WITHOUT 

iOUVRIS 


•OTTOM  ' 
17  GAUGf 
STITt  . 


OUTlfT 
.  iOK 


(CMthlMd) 


■ACKTALK 


FOR 

FREQUENCY 


your  various  articles  and  BaektaUc 
letters  in  Electronics.  We  have 
service  contracts  with  several  of 
the  largest  suppliers  of  this  type 
of  equipment  but  feel  that  one  as> 
pect  of  the  problem  has  not  been 
touched  upon. 

To  the  best  of  my  knowledge  not 
one  of  the  five  leading  manufac¬ 
turers  will  set  up  a  service  shop  so 
that  it  can  solicit  and  profit  directly 
from  the  sale  of  equipment.  Some 
have  a  minute  percent  available  for 
“sales  assistance”  but  by  no  means 
enough  to  actually  go  out  and  sell 
equipment. 

In  contrast  I  wonder  how  many 
television  sales  and  service  estab¬ 
lishments  would  continue  operation 
if  they  were  confined  entirely  to 
service,  especially  in  areas  where 
the  volume  of  business  cannot 
support  a  one  man  full  time  service 
set  up. 

Seventy-five  percent  of  our  gross 
business  is  in  the  marine  field 
where  we  cater  to  yachts  and  com¬ 
mercial  vessels  of  all  sizes.  Were 
it  not  for  the  substantial  discount 
available  through  marine  suppliers, 
we  would  certainly  look  to  other 
sources  for  an  income. 

The  mobile  manufacturers  rea¬ 
son  that  they  have  their  own  sales¬ 
men  but  a  recent  potential  order 
made  known  to  four  or  five  manu¬ 
facturers  brought  forth  not  one 
reply. 

I  feel  sure  that  until  this  out¬ 
dated  system  of  merchandising  is 
changed,  there  will  be  little  to  at¬ 
tract  competent  technicians  to  this 
field. 

You  have  my  full  permission  to 
publish  this  letter  completely  or  in 
part  in  the  hopes  that  it  might  help 
to  change  the  situation. 

Edward  P.  York 

S(on<N0(on,  Connecticut 


EQUIPMENT 


Biak*  ant*  yout  crystals  ars  mads  by  Standard  PIsso. 

For  ysars,  our  Crystals  hors  boon  standard  os  original  squip- 
msnt  with  loading  manuiactursrs  and  for  rsplocsmsnt  pnrposss  by 
largo  oporotors  of  mobQo  oqulpmont. 

Prociso.  accnrato.  Standard  Pioso  Crystals  oro 
If  (%\  aToiloblo  lor  ALL  typos  of  mobllo  communication 

\  ogulpmont. 

^  \  Kogifost  catalog  C  lor  compfofo  tiataih. 


HOUSING 


VISIT  OUR 
BOOTH 
No.  4-509 
I.R.L  SHOW 
Grand  Ctntrol 
Palace,  N.  Y.  C. 
Nlar.  23-24 


Canadian  CRT’s 

Dear  Snts: 

In  your  January  1953  issue  on  page 
18,  under  the  heading  of  “Television 
Sales  Boom  in  Canada",  you  make 
the  surprising  statement  that  “cath¬ 
ode  ray  tubes  . . .  are  not  yet  made 
in  appreciable  quantities  in  Can¬ 
ada”.  I  feel  that  your  reporter 
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PERMATAG  PLASTIC 
WIRE  MAReS- 
SNAP  ON  and 
GRIP  TIGHTLY 


PERMATAG  wire  and  cable 
markers  consist  of  a  split 
sleeve  which  can  be  applied 
to  a  wire  or  cable  by  open* 
ing  the  split  with  the  fingers 
or  an  applicator  tool.  After 
the  marker  has  been  applied 
to  the  wire  or  cable,  it  snaps 
on  and  grips  tightly.  For 
severe  working  conditions, 
the  split  sleeve  can  be  welded  into  a  solid  sleeve  by  application  of  our 
special  sealing  lic^uid. 

Made  of  Vmylite  plastic  with  a  clear  overlay  to  protect  the  lettering. 
They  are  resistant  to  abrasion,  water,  oil,  gasoline  and  alcohol  and  most 
acids,  and  are  vermin  proof  and  fungus  proof  as  well.  They  are  made  in 
sizes  from  .040'’  diameter  up  to  3"  diameter.  We  specialize  in  markers  for 
very  small  wires  from  .040"  O.D.  to  .080"  O.D.  Flat  markers  and  appara^ 
name  plates  are  available  in  any  size,  shape  or  thickness,  punchM  with 
any  number  of  holes  of  any  shape.  A  special  high  speed  printing  process  is 
us^  to  make  "non  repetitive"  markers  and  name  plates  at  very  low  cost. 
Markers  are  also  available  in  color. 


in  color. 


ACTIONCRAFT  PRODUCTS 

8  SAGAMORE  HILL  DRIVE  PORT  WASHINGTON,  N.Y. 

Ttl.  Port  Washington  7-1077 


YOUR  PRODUCTS  HERMETICALLY  SEALED 


Meet  Military 
Specittcotions 


insure  reliability 


Uneicclled  hiqh 
altitude  operation 


•  Provide  permanent 

protection  from 
dust  and  corrosive 
atmospheres 

•  Forever  free  from 

humidity  effects 


w  ynr  eleefrenU  iMffs.  We  «**T-rtkl«  mna 
«— I  ewHt  in  dry  air  er  inert  (m.  AN 

^  »00^  leak 


GENERAL  hermetic  sealing  corporation 


WASHERS-ALL  KINDS 


WASHER  SPECIALISTS  for  nearly 
half-a<entury.  Dies  in  stock  will 
produce  most  sizes.  Big  runs  made 
with  automatic  presses.  An  econom¬ 
ical,  accurate,  and  highly  reliable 
source  for  washers,  also  all  kinds  of 
metal  stampings.  HAVE  WHITE- 
HEAD  S  CATALOG  ON  FILE; 
write  for  it. 


800' 2600.  Mcs 

Frequency  Meters 

Lightweight- Portable 
Units.. For  Field  and 
Laboratory  Use! 


'  '  '  '  B 


99  E  Movrthorne  Awe 
Volley  Streom.  L  I  .  N  Y 
Tlidrn  4-6300 


SPECIFICATIONS 


'0: 


aivajo 

cww 

e*Mou 

anAiNie 

LOCK 

seacita 

taetNO  niMiON 
tOUABI  HOU 
STAB  LOCK 
TMBUST 
TONOWe 


iiMii 


WHITEHEAD 


STAMPING  ^1 


C  O  M  P  A  N 


frequency  standards^ 


1691  W.  LAFAYKTTE 


DETROIT  16,  MICH. 


P.  0.  Box  504, 


Asbury  Park,  New  jersey 
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LOOK  TO 


(CMtiHIMi) 


choose  The  Right 
Size  Screwdriver 
And  Save  The  Point! 


slipped  a  cog  on  this  one,  as  we 
have  been  manufacturing  this  type 
of  tube  in  Canada  since  1941. 

One  is  led  to  believe  that  there 
is,  and  will  be,  a  substantial  short¬ 
age  of  cathode-ray  tubes  in  the 
United  States,  very  likely  through¬ 
out  1953.  The  situation  is  also 
tight  in  Canada,  but  I  know  of  no 
set  manufacturer  in  Canada  who 
has  been  forced  to  cut  back  his  pro¬ 
duction  for  lack  of  tubes,  and  can 
assure  you  that  this  information 
would  get  to  my  desk  rather  quickly. 

In  1942,  when  cathode-ray  tubes 
were  in  short  supply  in  the  United 
States,  we  shipped  substantial  quan¬ 
tities  to  you.  In  1948  and  1949, 
when  you  were  again  short,  we 
shipped  substantial  quantities  to 
you. 

Last  year,  and  currently,  we  have 
been  buying  some  cathode-ray  tubes 
in  the  United  States  to  supplement 
our  production.  This  would  not 
have  been  necessary  had  the  mem¬ 
ber  companies  of  R.T.M.A.  made 
more  realistic  estimates.  (Sound 
familiar?). 

I  can  assure  you  that  the  number 
of  tubes  imported  is  not  too  great 
in  relation  to  the  number  made. 
We  expanded  last  August,  again  in 
November,  and  will  again  in  May. 
Further,  we  have  very  substantial 
and  approved  plans  which  we  are 
confident  will  insure  a  complete 
supply  of  “Made  in  Canada”  tubes 
for  the  trade. 

Yours  for  more  and  better  elec¬ 
tronics  ! 

W.  E.  Davison 

President. 

The  Radio  Valve  Company 
Toronto,  Canada 


WHICH 

WmiM  you  Pick 


The  Phillips  screw  and  the  two  XCELITE  Phillips  points  are  shown 
actual  size.  You  can  use  the  #1  point — but  it  will  fit  somewhat 
loosely,  and  damage  results  to  both  screw  and  point.  The  #2  point 
does  tit  snugly,  even  though  it  appears  too  large.  So,  to  make  your 
points  last  longer,  olways  try  a  size  larger  screwdriver  than  you 
think  would  fit. 

And  to  get  the  best  buy  in  precision-made  screwdrivers  with  genuine 
Phillips  points,  always  ask  for  XCELITE,  the  quality  tools  craftsmen 
use  in  earning  their  living. 

_  NO  EXCUSE  for  using  "•Imoit"  th« 

right  scrtwdrivnr  for  Hit  job!  XCELITE 
PgPWPf"— — — mokes  the  lengHi  and  type  you 


XCELITE.  INCORPORATED 


(fermsHy  Park  Idetahitne  Co.,  lee.) 

Dept.  C  Orchard  Park,  N.  Y, 


Precision 


Potentiometer 


Designed  by  CORNELL  for  application  wher¬ 
ever  extreme  precision  is  essential  requirement. 

Linoar  anU  NON-ltnaar  pot*  ara  eotlgnoH  fa  maat  catfamar't  ragwiramantt.  Taps  anU 
•pacM  wIiNlliit  anglat  anywHaea  Me  la  SM*  cantinwows  winding  can  ba  incorparcrtad 
Inia  boHi  llnaar  and  non-linaar  unlit. 


Feedback 

Dear  Sirs: 

In  studying  the  interesting  arti¬ 
cle,  “Effective  Cathode  Impedance,” 
by  W.  Chater  and  N.  Golden,  on 
page  184  of  the  Dec.  1962  issue  of 
Electronics,  I  think  it  will  be 
found  that  to  calculate  ~  RtRm 

Rk-{-Rm 

and  apply  it  as  such  to  the  feed¬ 
back  network  will  lead  to  extremely 
large  errors  in  the  feedback  ratio 
calculations. 

If  the  feedback  voltage  were  the 
only  voltage  applied  to  this  network 


Tyga  DS-S:  1  %  *  in  diamalar,  RAS-4:  1  Vi  *  in  diamalar.  Olhar  Typat  ovailabla. 


Ragwatf  additional  informolian  piaata. 


CORNELL  ELECTRONICS  CORP. 


DOUGUSTON,  N.Y. 


40-33  MAIN  AVENUE 
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Insulation  Tester 


•  VortaM*  D.C.  t*  14,000  v. 

•  Current  reeOhiti  0  t*  SO  micreoMMrM 
•m4  0  f*  200  mlcrMMMtM  •''•t  foil 
wnf  *f  MitMt  v*it«fl«. 

•  Cat-ent  ratoyi  tfhcamiact  hifk  voWaf 
at  Ha«li-evar  an4  ta»aaa«  tab#  mater 
yretectlea. 

•  Eetamal  kifh  veltnt*  Okcenaect  termi- 
nab. 

•  HeaM4  hi  $14  a  IS  a  0V4  >"<*•  harawee4 
veneer  caM  with  leather  carrybif  handle. 

A  practical  hi-pet  and  ietalatlea  testiefl  devkt 
that  will  ellew  ietabtiee  tastiep  at  ki>veltaae. 
iMitreeieat  weight*  24  peandt  aed  it  readily 
pertehb.  Jack-W  at  tide  et  cote  tar  eatpet 
circuit  alto  detigeed  for  dectrade  chamber 
for  dielectric  or  aidttare  abforptiee  teats. 

Mairufactmtd  by 

TINKER  &  RASOR 

f.  O.  laa  201  Son  Gabriel,  Calltemla 


Rir‘  FORMS 

^  iMeta!  Stampings 


High>sp««d,  quality  production  with 
cuitom-modG  precision.  Wire  formed 
to  any  shape  for  every  need. 
IMMIDIATI  CAPACITY  POR 
OIKNSI  SUI-CONTRACTS 
STRAIftHTININC  A  CUTTINC 
Perfect  straight  lengths  to  12  ft. 
.0015  to  .125  diameter 
WIU  PORMS 
.OOlS  to  .125  diameter 
SMALL  MITAL  STAMPINCt 
.0025  to  .035  thickness 
.062  to  3  inches  wide 
SpacMIainf  in  Predactian  al  Porta  for 
llectronic,  CoHiade  toy  Tabes  eTronsMorg 

Write  for  illustrated  folder. 

Send  Blueprints  or  Samples 
k  for  Estimate. 


pll 

t 


ARI  WIRE  md  STAMPING 


O  M  P  A  N 

1  eOYDIN  PtACS 
NIWARK  S,  N.J. 


JAMES 


perform 


hours 


JAMES 

^  VIBHAPOWR 


(Conti  iiiltd) 


BACKTALK 


STABLE  DC  FOR  ADVANCED  EQUIPMENT 


the  above  would  be  true  aa  pre¬ 
sented  in  the  original  article.  How¬ 
ever,  in  addition  there  is  a  voltage 
generated  on  the  cathode  of  the 
tube  by  the  grid  swing  of  that  par¬ 
ticular  tube  which  is  in  phase  with 
the  feedback  voltage. 

If  the  feedback  is  around  20  db 
letting  R„  =  will  lead  to  errors 
of  only  a  few  percent  and  as  the 
feedback  is  increased  this  error 
gets  smaller.  A  small  amplifier  us¬ 
ing  2  sections  of  a  12AX7  twin 
triode  in  cascade  will  demonstrate 
this  fact  very  nicely.  In  this  partic¬ 
ular  case  the  cathode  resistors  were 
1,000  ohms  and  the  feedback  re¬ 
sistance  a  100,000-ohm  resistor. 
The  measured  gain  was  100!  . 

Donald  W.  Nelson 

Seattle,  Wathinoton 


Voltage 

precise  enough  for 
reference  purposes — at  an  im¬ 
pedance  of  less  than  .01  ohm!  The  Type  200  will  give 
you  one  ampere  at  zero  to  15  volts,  with  output  varia¬ 
tions  less  than  one  millivolt,  under  most  conditions. 
Ripple  is  extremely  low,  and  a  stabilizing  chopper 
eliminates  drift.  Designed  for  use  with  strain  gages, 
galvanometers,  recorders,  in  analog  computers,  data- 
handling  equipment,  wind-tunnel  installations,  and 
similar  critical  applications. 


More  on  Nim 

Dear  Sirs: 

This  letter  refers  to  an  article 
appearing  in  the  November  1952 
issue  of  Electronics,  “Digital 
Computer  Plays  Nim”  by  Herbert 
Koppel. 

I  have  been  interested  in  ma¬ 
chines  of  this  type  for  several  years 
and  know  something  of  their  his¬ 
tory.  The  first  Nim  machine  was 
invented  jointly  by  E.  U.  Condon, 
G.  L.  Tawney  and  W.  A.  Derr  and 
is  described  by  U.  S.  Patent  No. 
2,215,644.  Condon’s  machine  was 
built  by  Westinghouse  and  dis¬ 
played  at  the  New  York  World’s 
Fair.  Redheffer  describes  a  ma¬ 
chine  that  directs  the  correct  play 
of  Nim  in  the  American  Math. 
Monthly,  55,  p.  348.  In  1949,  at 
Washington  University,  I  built  a 
relay  operated  Nim  machine  to  be 
displayed  at  an  “Engineer’s  Day” 
exhibition. 

The  omission  of  any  reference 
to  Condon’s  or  Redheffer’s  work 
was  undoubtedly  an  unintentional 
oversight  on  the  part  of  Mr.  Koppel. 

As  to  the  method  of  winning  at 
Nim,  Mr.  Koppel  does  not  discuss 
the  exceptional  case  where  it  is  the 
machine’s  turn  to  play  and  the  field 
appears 
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RllOlO 


ENGRAVE  your  own 
NAMEPLATES 


DIALS  •  PANELS 


Mm 


-N .  i- 

■ 

yr  *<f,  A 


I  Hr  Cataiof  IM29 


M«  distributors  in  tho  US^  for: 

Milliard  Overseas  Ltd 


The  fastest,  easiest  method  for  engraving 
individual  nameplates,  dials  and  panels. 

*  Automatic  depth  regulator 

*  Engraves  1 5  sizes  from  One  Master  alphabet 

*  Equipped  with  self-centering  device 


NEW  HERMES,  Inc. 


In  Canada  359  $t  James  St  Montreal  e  Sales  representatives  m  principal 
World  s  largest  Manufacturer  of  Portable  t  ngrovinsj  Machinei 


Specify 


Servo  Motors  EN^MMEO* 


4mNOt1N  KNOX  AVMIM 


CMCA0O4l,«UN0N 


NEW  HERMES,  Inc.  13-19  University  Place,  NtY  3,  N  Y 


RELIABLE  PERFORMANCE  •  PUGGfD  CONSTRUCTION 


G-M  Servo  Motors  can  be  supplied  to  meet  rigid 
military  specifications  with  regard  to  hutiudity, 
temperature  range,  vibration  and  altitude  Avail 
able  in  2,  4  or  8  pole  construction  and  lor  frequen 
cies  from  60  to  400  cycles. 

Write  today  for  complete  information!  , 


in  Ihe  opnrof.on  of  •  GUNFIRE  CONTROLS  •  ROCKEY  CONTROLS 
GUIDED  MISSILES  •  AIRCRAFT  CONTROLS  •  INDUSTRIAC  CONTROLS 


6M 
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lUMENT  SPECIAWili 

m  foVt  4  03^^ 


lACKTALK  (eontim^d) 

the  machine’s  winning  play  is  to 
leave  an  odd  number  of  markers  in 
a  given  column. 

Another  way  of  finding  the  cor¬ 
rect  play  is  to  employ  a  radix  four 
notation.  First,  we  must  introduce 
the  concept  of  the  “balanced  set”. 
A  balanced  set  is  defined  as  the  set 
of  numbers  1,  2,  3  or  as  an  even 
number  of  like  integers.  The  ap¬ 
plication  of  this  method  is  best 
illustrated  by  an  example.  Let  us 
say  the  markers  on  the  field  are 


Row 

xxxx 

I 

xxxxxx 

II 

xxxxxxx 

III 

xxxxxxxx 

IV 

can  then  make  a  table 

I  II  III 

IV 

4*  0  2  3 

0 

4‘  1  1  1 

2 

showing  the  number  of  markers  in 
each  row  in  base  4  notation.  Note 
!  that  neither  the  4*  or  the  4‘ 
columns  constitute  balanced  sets. 
In  order  to  win,  one  must  leave  the 
field  such  that  a  balanced  set  exists 
in  each  column.  A  winning  move 
would  be  removing  3  markers  from 
Column  IV  leaving  the  field 

I  II  III  IV 


Wont  mor«  iMforMatien?  Um  po*t  card  on  last  poM. 
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in  which  case  both  columns  are  bal¬ 
anced.  I  do  not  recall  who  first 
I  described  this  method, 
j  Your  readers  may  be  interested 
in  the  generalized  game  of  Nim 
described  by  E.  H.  Moore  in  1910. 

I  In  this  game  the  play  is  not  limited 
to  one  row  at  a  time,  but  to  an  arbi¬ 
trary  number  of  rows  agreed  upon 
by  the  players  at  the  outset.  The 
j  general  game  is  won  by 

1.  Writing  the  number  of 
markers  in  each  row  in  binary 
notation. 

2.  Adding  these  columns 
decimally. 

3.  Examine  each  integer  of 
the  sum. 

j  A  winning  position  is  obtained  by 
adjusting  the  markers  such  that 
I  each  integer  of  the  sum  is  congruent 
I  to  zero  modulo  K  +  1,  where  K  is 
;  the  limit  to  the  number  of  rows  one 
'  may  operate  on  in  a  given  move. 

Howard  L.  Funk 

Poughkeepsie,  Neva  York 


t-S  t«ryllium  copp«(  hng«(  contacf  strips  and  contact 


rings  combin*  hightr  elastic  performonce,  occuracy 


ol  contour  and  choice  oi  three  finishes.  Precision 


methods  extended  into  mau  production,  eliminote 


hand  odiustment  at  ossembly  . .  .  reducing  finol  costs. 


For  full  information  on  l-S  Micro-processed  Springs, 


write  today  lor  your  free  copy  of  Catalog  r,  for 


Electronic  Components,  osi:  for  Catalog  No.  7-A. 


To  assist  in  developing  the  most  effective  and  eco- 


rtomicol  design,  our  experienced  engineering  staff  ii 


ol  your  disposal 


SPECIFY  QUALITY*  BUILT 

Magnetic  Amplifiers 

Pow«rod  by  Quollty-Controlfed 


SELENIUM  RECTIFIERS 

l^***t*tly  UMd  in  a  wide  range  of  succamful  appUca* 
tionc  for  induetry  and  the  Armed  Forces,  such  as: 

•  Voltaga  Control  •  Tomporoturo  Control 

•  Currant  Control  •  Fhotooloctric  Control 

•  Spood  Control  •  Counting 

•  Position  Control  •  Automatic  Regulation 

Federal  Selenium  Rectifiers,  in  partnership  with  the  right 
magnetic  components,  provide  Magnetic  Amplifiers  out¬ 
standing  for: 

Stability  •  Accuracy  •  Long  Life 
High  Oain  •  Fast  Response  •  Low-cost  Operation 
Bebasit  yeer  megwetlc  eosplHler  reneireaseets 
te  Federal  —  write  te  Dept,  l-tll 

In  addition  to  megnetic  amplifiers  end  complete  magnetic  empli- 
fler  eyeteme,  Federel  also  monufiKtures  - 

Toroidal  Windings,  Selenium  Rectifiers,  DC  Power  Supplies, 
Bottory  Chargors,  Voltage  Regulators,  Spood  Regulators  and 
a  complete  lino  of  Coaxial  Cables  and  TV  Load-ins 

Federal  Telephone  and  Radio  Corporation 

SELENIUM-MTELIN  DIVISION 
100  Kingtlond  Road  Clifton,  N.J. 


s 


ILtCTRICAL 


COILS 


Bobbin,  opooL  form,  loyor,  laforfoorod, 
inforwoTOB  typos.  Mads  oi  emy  motoriai. 
any  ilaUh,  iot  emy  <xppUeatiOB. 

Soad  b7u#-pria(t  oad  apoctficotfoas 
for  prompt  qaolotfoa. 


THE  FIVE 
STAR  COMPANY 

Watt  Mom  StrMt 

Plontiyill*,  Cork. 


^WAViaUIDi  ^ 

WAVIGUIDI  Ascomblios 
WAVIGUIDI  CompoNOiitt 

*  low  Coat  *  Quantity  Production  •  light-woight  "Ono-pioca  conttructiont" 

*  Dimomion*  to  ^.0005  *  Intornol  finithot,  10  micro-inch  *  Excollont  V.S.W  R 

*  Coppor,  Nickol,  Silver  •  •  •  Some  itomt  shipped  from  itock. 

Others,  produced  to  your  specifications,  on  short  notice 
Write  now  for  additional  information. 


ALLIED  RESEARCH  &  ENGINEERING  INC. 

1041  NORTH  14S  RAlMAi  •  HOUTWOOD  3S  CALIFORNIA 


WALKIE  RECORDALL 


Gotmiraoiii,  pcriDUMiit.  iMmxm  rfctrant.  ip  le  4 
hn.,  only  Sc  hr.  InstmnUiieoui.  pcrmaiwtit  pUyteek. 
Pl^u  up  tound  up  to  60  ft.  Rooorda  eonfereocM,  lae 
tured.  dlcuuoa.  S-wty  phooa  &  saIm  Ulka;  whUa 
walklnc.  lidinc  or  flylns.  Racorda^ln  eloaad  bHcfemaa 
with  “hidden  mlke'M  Wr 


MILES  REPRODUCER  CO.  INC 

SI2  SROAOWAT  ■iff’f  XI NLW  rOR«  J  N  » 


For  certificatioi  of  liductioi 
Md  Dielectric  Heatios  Equipneit 

In  meeordaneo  wHk  fX.C,  ruUngt 

NEW  ROCHELLE  TOOL  CORP. 

S20  AAohs  St.  New  Rochelta,  Now  York 
PheiM  NC  2-UU 

‘JfeMt*  l/nit*  Qmnmiimit  mt  rtgmetl 


Cempere  With  CompoRiet  at  $S.OO  or  AAere 
LARCC  CENTER  WHEEL  OR 

BOW  COMPASS  Ne.  104 

"ALVIN"  PRECISION  AAAOE  CIRCLES 
Vk*  TO  SV.',  USED  ALSO  AS  DIVIDERS. 
EXTRA  PARTS  INCLUDED. 

ID  Ou  MM«ir  Baak  fiaaraatM 
SaaC  Cliaak  ar  Maaay  Ordar  aad 
Sam  C.0.0.  Charaaa 
TED  ENTLICH  SO-l^l  AVE. 
WOODSlOE  77,  NEW  YORK 


COMING 


■  Jme.  tlie  Aoniul  BOYERS’ 
GUIDE  Issue  of  ELECTRDNICS. 

It  is  the  only  one  of  its  kind 
— the  one  in  which  design 
engineers  and  purchasing 
agents  will  find  a  complete, 
accurate  and  up-tOKlate  list 
oi  the  manufacturers  of  all 
types  of  electronic  and  allied 
products  . . .  components  and 
complete  equipment. 

Make  sure  that  your  adver¬ 
tising  appears  in  it — for  com¬ 
plete  information  contact  your 
District  Representative  or 
write 

CONTACTS 

ELECTRONICS 

330  W  42nd  S».,  NY  36,  NY 


EISLER  MANUFACTURES  COMPLETE  EQUIPMENT 

WELDERS  FOR  SPOT  4  WIRE  BUTT 
RADIO.  TV  TUBE  EQUIPMENT  4  REPAIR  UNITS 
INCANDESCENT,  FLUORESCENT  MFB  EQUIPMENT 
NEON  SION  MAKERS  EQUIPMENT,  SLABS  LATHES 
ELECTRONIC  EQUIPMENT.  VACUUM  PUMPS.  Eta. 
Wat  Qian  SLICINS  4  CUTTINS  MACHINES  far  LaS  Uta 
TRANSFORMERS.  SPECIAL  4  STANDARD  TYPES 

EISLER  ENaiNEERINO  CO.,  INC 
711  Se.  ISHi  SL  Nawark.t.  N.  J. 


Hava  yAm  problams  In  - 

Metal  to  Glass  Seals? 

NAME  IT...  WE'LL  MAKE  IT! 
TCRMiNALS 
HEADERS 

END  SEALS  .  •  .  SPECIAL  ITEMS 
QUALITY  PRODUCTS  CO. 

SS7  Ckarlos  Sl^  ProvialoMca,  B.  1. 


SUBCONTRACTING 

MILITARY  mnd  COMMtRCIAL. 

Powor  Boppltos.  coalMla.  tool  equlpmoat. 
aab-aasaablfoe.  eobfo  amd  haiaoaa  work. 

PESCHEL  ELECTRONICS,  INC. 

IS  BARDEN  ST.  NEW  ROCHELLE.  N.  V. 

NEW  Raahalla  S.3M2 


Shorted  Turn  Indicator 

tot  UMMGBtad 

MODEL  101C  BULLETIN  42 
NUNTmOTOM  BEACH,  CAUP. 


USE  DECALS 


MfG  CO  INC. 

2)  ATHIRTON  STRUT,  YONKIRS  1,  N  Y 


ELECTRO  PLATING 


SPfCIAllSTS  IN 

Silvar,  Codmium  A  Zinc 
Borral  Plating 

Iridita  and  Cronok 
ProcasBas 

To  Oovommont  SpotUkotfon* 
Oovommont  Cortillod 


EVEREADY 


aiATINO  CO. 

IF«OFnSTAV.N.T.C 
BN  s.iass 


FlUXES^^'llfl 

SOOIRING  ^ 

BRAZING  &  WflDING 

l  I  «lll>,t0  INC  (N...,.  ii  III 


•Tit  BRYN  MAWR  AVI. 


SUB-CONTRACTING 

MILITARY  end  COMMERCIAL 

racolvora  fort  SQolpmoRt 
trommittora— caotroit 


TELETRONICS  LARORATORY,  INC 

Wotfbary.  L.  U  H.  Y.  WoathNfy  T.102a 


We  invite  inquiries  on 


ddi  i  ‘  >(f  :  AfAryO 


NORSID  i  rheostat  CO. 


BALDWIN  L  I  .  N  Y 


ANN  IS  ELECTRIC  RESEARCH 
UBORATORY,  INC 

CWBUWING  —  RCfUCABCB  —  DEVKU>t’MKNT 
AND  DEHION  OF  BADIO  AND  ELECTRONIC 

equipment. 

_8WbCIALI»r 

Miuurr  Radio  IXmeUoa  PliuUiu 
B  A  DlracOoBal  AMannaa, 

ChampAlcn.  lU.  Tel.  «-lT» 


Professional  Services 


CROSBY  UBORATORIES,  INC. 

Murray  G.  Crosby  &  Staff 

Radio  •  Haetwala 

Ra«aRh  Dowlniwu  A  MaaoTaatiiflaf 
CmwanlnalliMii.  FM  *  lY 
■obMaa  Lua.  Hlelaima,  N.  T. 
mclofllia  *-1111 


R.  W.  HODGSON 

PATENT  AGENT  SPECIALIXING 
IN  ELECTRONICS 

SaglMarad  to  FraoUea  Bafora  tlia  U.  E  A 
ForaUn  Pataat  Ofltoaa 

Ofloa — MOO  lioxlniton  An.,  BoUrwood  M,  Calif. 
All  Mall  to  Box  R4.  Bhenoait  Oaka.  Calif. 
GLadatona  OOM 


ALBERT  PREISMAN 

Consulting  Enginear 

TatotUla^  Pulaa  TaebBlouaa.  video 
AnpUAan.  Fhaaliic  Networka. 
iBdnatrUl  AJOllancaa 
AflUatM  whli 

MANAGEMENT-TRAINING  ASSOCIATES 
SM8-14tll  St,  N.  W.  WaahlnitaB  10.  E.  C. 


EDGERTON,  GERMESHAUSEN 
&  GRIER,  INC. 

Consulting  Enginters 

la  nch*8pM4  Pkoioanakj 
im  BfMUIa*  Afma.  BoM  IS,  Mmi 


HOGAN  UBORATORIES,  INC. 

John  V.  L.  Bogan,  Praa. 

AppliH  Rrttarek,  DtpelopmsnS,  Bmpiiuptlpg 

Brt.  lilt.  Electionlea,  OpUca,  MachaalKaa.  Fae- 
•Imlla  Coamunlcatloo,  Digital  Coaputan  (Clicla), 
Elartro-aaniltlra  racoidlng  madia,  Initrumantatloo. 
Ill  Parry  Straat.  Na«  York  14.  CBeliaa  l-flll 


JOSEPH  RACKER  COMPANY 

RaJar  Consultants  &  Editors 

Taebnloal  Manuala 
Baaaarcb  aad  Doralopmant 
140  Naaaau  Straat.  Naw  Tofk  M.  N.  T. 

Worth  4-14U 


Eldico  of  Now  York,  Inc. 

Dasald  J.  E  Marti  A  IRglnaartag  SUE 
M-ll  DoaglaMoo  Pkwy  DooglaatOB,  N.  T. 

Bayalda  O-HM 


ERCO  RADIO 
UBORATORIES,  INC. 

Radio  Communications  Equipment 

Oardaa  City  a  l^mg  laland  a  Naw  Tark 


HARRIS  GALUY 

Consultant 

microwave  and 

PULSE  TECHNIQUES 

Plyuouth  AAtST  00  Parry  St,  BallarlUa  »,  N.  J. 


THE  KUUIAN  CORPORATION 

Consultants  •  Enginters  *  Constructors 
Elaetnale  Control 
SpaolallaU 

Utility  a  Indualrlal  a  Cbaaloal 
IMO  N.  Broad  St.  Phlla.  II.  Pa. 


MEASUREMENTS  CORPORATION 

Research  &  Manufacturing  Engineers 

Barry  W.  Bouok  Jarry  B.  Mlntar 

John  M.  ran  Bauran 
SpaolallaU  In  tha  DaOUn  and 
Daralopmant  of  Elactroalo  Taat  Inatnunaou 


Eugene  Mittelmonn,  E.E.,  Ph.D. 

Consulting  Engineer  6  Physicist 

High  Fraquanoy  Beating— Induatrial  EUetranloa 
Amllad  Phyaloa  and  Mathamatloa 

Ml  W.  Waahlngton  Bird.  Chloago  0.  BL 

SUUI-MIl 


W.  C.  RORINETTE  CO. 

MOTRON  DEADBEAT  HIGH  GAIN  SERVOS 

Spaad  oootrol  of  any  Piima  Morar 

aaaraga.  Elaotiio  Tranamlaatona  HU  M  VP  ptng 

oontrMa — Zaro  droop  No  load  U  foB  load. 

Ml  Fair  Oaka  Are.  South  Paaadona.  CaBf. 

Py  11504 


SKINNER,  HARLAN  AND  IRELAND,  INC. 

Consulting  Engineers 

SpoeUUxtng  In  Magnatto  Matartala  and 
AppUeatlon 

OOea  and  Laboratory  Indlanapolla  T,  IndUna 


THE  TECHNICAL 
MATERIEL  CORPORATION 

Communications  Consultants 

Syatama  Englnaerlng 
Ganaral  OIBoea  and  Laboratory 

111  Spenoar  Place.  Mamaropaok.  N.  T. 


GENERAL  LABORATORY  ASSOCIATES, 
INC. 

Specialists  in  Glass  to  Metal  Sealing 

Maaufacturtng  and  daralopmant  faalUtlaa  now 
a^UMa  corarlng  lartal  racuum  and  gai  tuba 
Daralopmant  and  Fabrication.  We  inrita  your 
Inqulrtaa. 

Norwich.  N.  y,  Talaphooe  Norwich  4-SI84 


NIAGARA  ELECTRON  LABORATORIES 

CONSULTATION  -  DESIGN  -  CONSTRUCTION 
MFG.  THE  TBERMOCAP  RELAY 
Spedallilnf  In  ilutlan  of  problama  of  elaotronlo 
and  elaotro-phyaleal  Initruraenutloo  for  tha  rc- 
aeatoh  of  analytical  UboraUry.  Indualrlal  plant 
problama  alao  tnritad. 

Andorar.  Naw  York  CaMa  Addraaa:  NIATRONLAB 


TELECHROME,  INC. 

Bectronic  Design  Specialist 

COLOR  TEUCVISION  EQUIPMENT 
Plying  Spot  Scannora,  Odor  SynthaUMia.  Ewwa. 
Moidtara,  OaolUoaeopm  and  Balatad  Apparatiia 
J.  B.  Popkln-Clurman,  Proa,  a  Oh.  Bner, 

88  Menlek  Bd.  AmltyrUla,  L.  L.  N.  T. 


HANSON-GORRILL-BRIAN  INC. 

Products  &  Mfg.  Development 

ELECTRICAL  •  ELECTRONIC 
HYDRAULIC  •  MECHANICAL 
Om  Cawtlnantal  BIU  Olaa  Coro.  N.  T. 

Glen  Cora  4-lHS 


MAURICE  I.  PARISIER  &  CO. 

Communications  Experts 

Intamational  Bnginaeiing  CooauUlng 
RADIO  BROADCASTING  *  COMMUNICATIONS 
Planning  A  Inatallatton  Suparrlalon 
Communication  Equipment  for  Armed  Foroaa 
1475  Broadway  New  York  38,  N.Y.  LOngacra  4-M84 
Offloee:  Parla-Buenoa  Alrea-Sao  Paolo-Bomhay 


WHEELER  UBORATORIES,  INC. 

Radio  and  Elaetronloa 
Conanltlng—Raaearch— Daralopmant 
R-F  Clroulta—Unaa— Antennae 
Mlorqware  Compomta— Taat  Equlpmut 
Harold  A.  Wheeler  and  Englnaailng  SUE 

Great  Neck.  N.  Y.  Great  Neck  l-TIM 


HIGHUND  ENGINEERING  CO. 

William  R.  Spittal  &  Staff 
DESIGN,  DEVELOPMENT  AND  MANUFACTURE 
OF  TRANSFORMERS,  CTOEES.  BTC 

EUNTTRONIC.  INDUSTRL^  A  AUJED  FIELDS 
MaU  *  Urban,  Waatbury,  L.I..  N.T. 
WE-T-IM8 


PHYSICS  RESURCH 
UBORATORIES,  INC. 

AppUad  Maehanloa.  Tbermodynamlea,  Beat  Traaa- 
far,  Optloa,  Magnatle  and  Elaotrloal  Derloaa.  EUo- 
tronloa.  Nuclear  Phyalea. 

MT  Bampataad  Tumplka. 

Waat  Bampataad,  L.  L,  N.  T. 


WIHTOL  UBORATORIES 

Consulting  -  Research  -  Development 
Electron  tubea- Vacuum  and  gaa  tuba 
manufacturing  technlquea-Olaaa 
technlquea-Speclal  purpoaa  tubaa 
1333  Grey  Eranaton,  BL  Un.  4-TIM 


PICKARD  AND  BURNS,  INC. 

Consulting  Bectronic  Engineers 

Analyse  and  Erahutlan 
of  Radio  Syatama 

Beaaareh.  Daralopmant  and  Daalgn 
of  Spaolal  Elaetroale  Equlpmmt 


148  Highland  Are.. 


Naadhau  M.  Maaa. 


YARDNEY  UBORATORIES,  INC. 

Research  -  Design  -  Development 

Elaotro-Chandeal  Oaaaraure  af 
188  Chamhate  Straat  WOrth  l-MM.  M,  M 

Naw  York  T,  N.  T. 


SOB 
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Sear 

CHLIGHT  Section 

EMPLOYMENT: 

BUSINESS: 

C/asstficd  Adterttung 

OPPORTUNITIES  "“s.u 

EXEC.  DEV.  ENGINEER 

$12,00»— NO  FEE 

SvptrviM  •  dcirtlopnimt  section  for  thn  conn- 
try's  most  progrtssWo  manntnctnrcr  of  okc- 
trlcol  and  electronic  equipment. 

Contact  kof  Inwards 
O'SHEA  EMPLOYMENT  SYSTEM 
"Amorico's  Laronst" 

M  C.  JtckMn.  Chicioe.  III.  fel-WAkesh  2-l*S4 


REPLIES  (Bos  No.):  Address  to  offlet  nearest  yon 
NEW  YORK:  tie  W.  ttnd  St.  (S$) 

CHIC  AGO:  Stt  N.  ifirUpan  Aee.  (it) 

SAN  FRANCISCO;  «8  Post  St.  (t) 


POSITIONS  VACANT 

ASSISTANT  CHIEF  Ensineer:  Ohio  company 
manutncturlnc  electronic  equipment  bno 
openlnc  for  electronic  enclneer  approximately 
IT -SI  yearn  of  aye  in  capacity  of  adminlstratire 
aseietant  to  the  Chief  Encineer.  Duties  will  in¬ 
clude  enyineerlns  ofllce  work,  oupervlolon  of 
laboratory  projects  and  occasional  traveling. 
Must  hare  at  least  i  years  professional  experi¬ 
ence  In  circuit  design  and  project  supervision. 
Startinx  salary  $7000  per  year.  Allowance  for 
movins  expense.  Replies  held  In  confldence. 
Submit  resume  to  P-t78&,  Electronlca 

ELECTRONICS  ENGINEER  OS-T.  14205  per 
annum —  Duties:  As  an  engineer  In  the  In¬ 
stallations  Section,  Instrument  Branch,  Power 
Plant  Division,  cooperates  in  the  design  of  new 
Instrumentation  and  modiflcatlon  of  existing 
testing  facllltlea  Performs  experiments  on  In¬ 
struments  and  allied  equipment  to  ascertain 
characteristics  of  same.  Supervise  and  partici¬ 
pate  In  the  calibration  and  test  operation  of  all 
Instrumentation  on  an  assigned  project.  Appli¬ 
cants  should  complete  Standard  Form  #57, 
available  at  any  post  ofllce.  Forward  applica¬ 
tions  to,  or  secure  further  Information  from 
Industrial  Relations  Officer,  Industrial  Rela¬ 
tions  Department,  U.  S.  Naval  Air  Rocket  Test 
Station,  Lake  Denmark,  Dover,  New  Jersey. 

SiLLING  OPPOPTUNITY  OFFEPiD 

WANTED  DISTRIBUTORS  low  cost  laboratory 
precision  electronic  coll  winder  entirely  self 
contained.  SW-6720,  Electronics. 

POSITIONS  WANTED 

EXPORT  MANAGER,  Electronic  background 
twenty  contlnuouM  experience  deelree  develop 
or  manage  manufacturers  export  department. 
PW-6827,  Electronics. 

TOUNO  EUROPEAN  Engineer,  wide  back¬ 
ground  of  communications  enclneerinit.  com¬ 
mercial  and  military,  speaks  EncHah  fluently, 
many  years  overseas,  at  present  in  Canada, 
wishes  to  join  progressive  U.  S.  Arm,  where  his 
often  very  unusual  ideas  are  recoitniscd.  PW- 
6S85.  Electronics. 

JELLING  OPPOPTUNITIES  WANTED 

CANADIAN  ENGINEERING  Representative 
available.  Electrical  engineering  graduate 
from  leading  university.  Varied  industrial  ex¬ 
perience.  Considerable  travel  experience.  RA- 
$572,  Electronica 

GOVERNMENT-INDUSTRIAL  Businesa  Man¬ 
ufacturers  Representative  selling  USAF.  Sig¬ 
nal  Corps,  Navy  and  Industry  (Phila,  Washing, 
^n,  N.  T.)  seeks  additional  lines  and  plants. 
RA-6521,  Electronics. 


RECTIFIER  ENGINEER 

will  sat  up  production  line  on  any  selen¬ 
ium  or  oxide  cell  ond  show  you  bow  to  get 
itarted  on  a  profitable  basis. 

PW-SSie.  neetraolcs. 

65  Post  BL.  San  Prandjoo  4,  Calif. 


P4  SYNCHROSCOPES 

Completely  Reconditioned 
CLEGG  LABORATORIES,  INC. 

142  S.  Livingston  Ave.  Livingston,  N.  J. 


TWO  INSTRUMENT  MINDED 
RESEARCH  SCIENTISTS 

Expansion  of  oni  lonq  range  program  ier 
Instrument  devolopmenl  previdea  permo- 
nent,  challenging  epportunllT  for  two  ad¬ 
ditions  lo  our  sloU; 

Ph.D.  in  E.E., 

Eleelronics  Background 

Ph.D.  in  PHYSICS, 

Background  in  temperature  radiation  and/ 
or  spectroscopy. 

While  experience  is  highly  desirable.  It  is 
by  no  means  necessary.  Far  more  impor¬ 
tant  is  interest  in  a  career  devoted  to  the 
origination  oi  instruments  which  shall 
render  new  or  Improved  services  to  sci¬ 
ence  d  industry.  Inventive  obility  and  in¬ 
genuity  should  be  well  defined. 

Please  address  preliminary  correspondence 
to  our  Personnel  Manager. 

LEEDS  &  NORTHROP  CO. 

4901  Stenton  Ave.  Fhiladelphia,  44,  Fa. 


aicTRONic  mm 

Wt  an  looking  for  tlectronic  angiaaon, 
with  axparitnet  in  tba  davalopmant  of 
oloctronic  digitol  computors,  to  work  in 
tba  davalopmant  of  butinass  nraebinat. 
Flanty  of  opportunitias  for  odvoncamant. 

Write,  plv/ng  fuff  detollf ,  Meludlet  sdueetlsn 
end  experience. 

THE  NATIONAL  CASH  REGISTER  CO. 

South  Main  and  "K"  Stroata 
Dayteu  f,  Ohio 


BUILD  IN  WORLD 
ELECTRONICS  CENTER 

Mstropolltaa  Oakland  Arse  IHOAI  boms  of  tbs 
Unin^ty  of  Callforola  and  eloas  to  Stanford 
Unl.srsltr,  offer,  unmatched  remarch  or  conml- 
utlon  facilities  and  peraonnel  wMiros  for  manu¬ 
facturer.,  fahrlcaton  and  marketer.  In  eleetroalo. 
field.  Besides  Its  ideal  loeatloo  in  shadow  of  two 
world-renowned  research  center..  HOA  prorldes 
many  additional,  sxcludre  profit  adrantases  to 
Indukry;  proximltj  to  uwr*  in  sreat  electronic, 
nenter;  seogrsphto  hub  of  multi-UtUan  dollar 
West  markrt :  dusbie  mrlnss  In  .hlppins  time  and 
cost;  malor  terminus  for  rail,  truck,  air,  Ma 
carrier.:  all-MSMn  production;  temperate  climate: 
acres  of  leeel  plant  rftss;  phenomenal,  rontlnulns 
O-R-O-W-T-H.  For  a  free  FACTBOOK  and/or 
answsrs  lo  meclfle  questlona  write : 

Alomodo  County 
Now  Induttriot  Committoo 
SuHn  401,  427  •  lltk  St.  Oakland,  ColH. 


FACUITIES 

Light  Eagiaonrlag  and  Zlactranies  Plait 
in  Canada  with  oxcallonl  ioeilllias  Is  pro- 
porod  to  ssonniactars  for  U.  B.  Finm  do- 
siring  lo  ontar  CancMkra  makol  bnl  on- 
obl*  to  oxport  owlisg  to  Customs  or  othw 
obstcKlos. 

CW-OOOO,  Blsctronles 
SSO  W.  42  St..  New  York  It.  N.  T. 


Massachusetts  Institute 
Of  Technology’s 

Digital  Consputur  Laboratory  of  tho 
Dopartnsont  of  Eloctricul  Engiuouring 

HAS 

STAFF  OPENINGS 

tor  rstsorch  osd  dsvsiopoisst  tnginMf*  nM 
Ktsstiita  for  wsrfc  on  tks  dsvslspstsat  sf  klgk- 
toood  sbctroolc  digital  tquipmsot.  Ths  pro- 
grosi  rosgss  from  ImImI  ptonsing  sp  thrsogh 
cemponont  ond  circsit  rtssorcb,  csMtructlon, 
isslollotlon,  and  tssting,  to  cempotsr  opsroHen. 


sgolpmsst.  Ths  corntruction  phnM  Isvsivm 
probissn  of  dowgnisg,  packagisg,  production 
ptonsing.  Khsduling,  motsrtol  procursmsnl, 
and  liaison.  Exporioncod  sloctronic  tnginnors 
end  s  tow  mockonical  dosignors  ora  tspoctolly 
nondod. 

Thom  oro  olsn  staff  optnings  tor  txportonend 
pospto  nnd  roesnt  gradnotos  tor  work  on  nss  of 
bigk-spood  digitol  compntors  to  control  ro- 
qtnrtmonts  of  tko  wkolo  systom,  rodnetton  of 
tboso  rsquiromonis  to  o  simpto  pottom  or  to- 
quonct  of  control  Instrnctioos,  ond  tronsloHon 
of  Hm  pottom  Into  computor  codo.  Position 
roqnirts  opproctotion  nf  pkysicol  systoms.  In- 
gonnily,  and  Imoginotion.  Prior  oxporlonco  with 
digitol  computors  is  unnocossory,  ond  trotaing 
in  computor  priucipits  will  bo  providod. 

Ptrsont  tronstorriog  from  otkor  Holds  to  oc- 
quirt  oxporlonco  in  digitol  computors  tor  oogi- 
notring  and  military  usis  ort  onconrogod  to 
OMly  and  may  corn#  on  loswo  nf  abstneo  from 
tnsir  pormonont  orgonixotioos.  Position  corrtos 
opportunity  for  ocodomic  stndy.  Salary  oppro- 
prtoto  to  condidato's  txporitocs  and  training. 

MosscKhusatto  liMtitutn  af  Tnsbiwtogy 
Digital  Comnotor  Laboratory 
211  Mnisacnasotts  Avo. 

Combridgo  19,  Mms. 


ELECTRONIC  ENGINEERS 

FOR  DESIGN  G  DEVELOPMENT  WORK  IN 
RADAR 

COMPUTERS 

DIOITAL  TICNNIOUIS 


lion,  with  sninry  roguirnms 


EUctroiiic  Enjineeriiij  Company 


tens  akv.e.M  tf.iii  to.  aastui  .4.  caiSMsia 

MMS.  i.rtii 


YOUNG  ENGINEERS  WANTEO 

Rocant  graduatM  from  onginnaring  eol- 
IngM  in  AoronauticaL  MochcniicaL  or 
Eloctriccd  Enginoarlng.  AHor  o  trolnlaq 
coursa  at  our  factory  wo  will  local# 
mnn  in  Dcdlos.  Toxos.  and  Loa  Angoloo. 
CoUiornio.  Proior  mon  25  to  30  yoora 
of  ago. 

If  you  aro  tntoroatod  in  making  eon- 
noettons  vrllh  a  company  whlck  to 
goorod  to  war  or  pooco  condlOona  and 
which  hog  plong  for  a  long-rango  pro- 
grom  IndopondonI  of  Gorornmonl  do- 
ionM  oppropriottont.  wo  can  offor 
quallfiod  mon  an  oxeoUout  iutoro. 

P-474t,  ISlaotroDica 
SSO  W.  41  St.,  Now  York  SS,  N.  T. 


SEARCHLIGHT  SECTION 


ENGINEERS 

AND 

PHYSICISTS 

BS-MS-Ph.D: 

Rttpomiblc  potitioRt  in  mtcbankal,  tiec- 
trical  or  oloctroRic  onginooring,  physics 
or  ongintcring  physics  for  odvonctd  do- 
volopmont  and  design  of  special  equip¬ 
ment  ond  instruments.  Prefer  men  with 
minimum  of  two  years'  experience  in  ex¬ 
perimental  research  design  and  develop¬ 
ment  of  equipment,  instruments,  intricate 
mechanisms,  electronic  opporotus,  optical 
equipment,  servomechanisms,  control  de¬ 
vices  ond  allied  subjects.  Positions  are 
of  immediate  and  permanent  importonce 
to  our  operations.  Southwestern  location 
in  medium  sixed  community.  Excellent 
employee  benefits.  Reply  by  letter  giving 
age,  experience  and  other  qualifications. 
All  applkotions  carefully  considered  ond 
kept  strictly  confidentiol. 

Ind.  Rel.  Manager 
Resoorcli  &  Dovtlopmant  Dept. 

PHILLIPS 

PETROLEUM  COMPANY 

Bartlosvilla  •  Oklahama 


TV  RECEIVER  DESIGN  ENGINEERS 

•  ELEaRONICS  ENGINEERS 

•  FIELD  ENGINEERS 

•  TEST  A  INSPECTION  ENGINEERS 

•  LAB.  TECHNICIANS 

NEiDED  TO  WORK  ON:  Radar,  G.C.A.,  Mobile  Radio 
Auto  Radio,  Airborne  Communication  &  Navigation 
Equipment,  Television,  Antennas,  Microwave  equip 
ment.  Servo  Mechanisms,  Guided  Missiles  and  Test 
Equipment  Design. 

YOU  lENEFIT  AT  lENDIX  RADIO:  from  high  wages, 
a  modern,  air-conditioned  plant,  paid  vacations  and 
holidays,  group  insurance  and  a  good  chance  for 
advancement. 

Housing  immediately  available  in  the  beautiful  suburban 
and  country  areas  that  surround  the  Bendix  Radio  plant 

Writ*,  Wirt  or  phono 

MR.  E.  O.  COLE,  DEPT.  i.  OCnOiX  iK&OiO 

DIVISION  OP  BRNOIX  AVIATION  CORPORATION 

BALTIMORE.4,  MD.  Phent:  TOWSON  2200 

Ulbiid> 

Clccitcmo 


UECTRONICS  EN6INEERS 
WANTED 
SOUTHERN  CALIFORNIA 

Attracthro  opportunitlou  oiiorod  to 
Englnoon  oxporioncod  In  and  qwxU- 
flod  to  doslgn  aircraft  iluah  ontonnas 
and  radomou. 

Comploto  modom  iaciUtlet  for  lab¬ 
oratory  touting  and  owaluotlon  orail- 
ablo. 

Salary  dopondont  upon  oxporionco 
and  ability. 

Contact  Mr.  J.  C.  Buckwoltor, 
Chioi  Englnoor 


DOUGLAS  AIRCRAFT  COMPANY,  iK. 

LONG  BEACH,  CALIFORNIA 
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SCIENTISTS 

ENGINEERS 

DESIGNERS 


(QGOOD/YEAin 

AIRCRAFT 


SEARCHLIGHT  SECTTSR 


“TftcH 


apply  CRE AT nt§>Mgine9ring  to  rasaareh,  davmlopmmntt 
and  design  KEY  to  SOLID  SUCCESS  at 

GOODYE)lit  AIRCRAFT 


If  you  are  seeking  a  position  where  ingenuu^srorsonal  initiative,  and  ability 
count  most,  investigate  the  various  opportunitiesMi^ed  by  Goodyear  Aircraft. 
We  have  openings  for  able,  experienced  personnel  inthe  following  fields: 

^  llectrical  Syttem*  Aeredynomict  Teel  DsaIq" 

Circuit  Anelytit  Phytic*  ^  Teel  Plennhu 

Aneleg  Computer*  iX  Plight  Te*t  ^  Teel  Precettin^V. 

^  Servemechenitm*  1^  Stre**  Anelyti*  Induttriel  Ingineerhte 

Te*t  iquipment  Dynamic*  ^  Ittimetien 

Appiied  Methemotic*  Microwave  Time  Study 

lX  ilectrenic*  Structure*  ^  Plant  Ingineering 

^  Oetigning  in  All  Field* 


Openings  also  exist  for  welding,  civil,  and  mechanical  engineers  with  expei^ 
ence  in  metals  fabrication.  Needed  too  are  personnel  with  ability  and 
ence  in  technical  editing,  copywriting,  illustration,  and  photograph>^^ 

Positions  are  available  at  several  levels;  inquiries  a;:e'‘'^o  invited  from 
recent  graduates.  Liberal  salaries  are  based  on  e^iiefmon,  ability,  and  experi¬ 
ence.  Paid  vacations  and  holidays,  sick  leave^itl^rance,  and  retirement  plans 
are  added  benefits.  — ' 


Goodyear  Aircraft  is  centrallv^cated  in  the  Great  Lakes  region ...  in  the 
heart  of  northeastern  Ohi^Akron,  a  community  of  350,000,  is  a  clean  and 
friendly  home  town  to  thi^ands  of  Goodyear  employees  and  their  families 
who  enjoy  metropolitan  living  and  fine  cultural  and  educational  advantages. 
Excellent  parks,  golf  corses,  and  inland  lakes  give  active,  year-round  enjoy¬ 
ment.  The  Aircraft  dmsion  is  a  full-fledged  member  of  the  Goodyear  family 
...  a  name  famous  the  world  over. 


If  YOU  are  interred  in  a  secure  future,  write  and  give  full  details  to 

/  Mr.  C.  G.  Jones.  Salary  Personnel  Department 


GOODYEAR  AIRCRAFT  CORPORATION  •  1210  Massillon  Road,  Akron  15,  Ohio 
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SEARCHLIGHT  SECTION 


We  desire  personnel  of  the  highest  caliber — experienced  in  the 
field  of  airborne  automatic  electro-mechanical  control  equipment. 


Armour  Research  Foundation 


ENGINEERS 


MECHANICAL  DESIGN  ELECTRONIC 
ELECTRONIC  MECHANICAL 

SERVO 

This  work  deals  with  the  manufacture  nud  develop¬ 
ment  of  highly  complex  equipment  of  the  most  ad¬ 
vanced  type  in  a  new  and  expanding  division  of  an 
established  firm  with  20  years  of  successful  experience 
in  the  precision  instrument  field. 

tv*  dt*  a  ttw  ot  thm  good  iwoson*  wbf  you  might  iik* 
to  /ola  out  organization  . . . 

8ALABY  lncr*as**  or*  ba**d  on  zurll  *  tV*  bar*  a  loaior  bglaaoriag  1 
and  InmatiT*— two  w**ks  VACAHOH. 

HOSPITALIZATION  BENEFITS.  OITz 

own  niSURANCE  PLAN— P08ITI0KS  indnatiy. 

AIB  PEBMANENT  do*  to  long  foag*  *  for  ih*  eoBTMirao*  and  dirMt 
manniacturnig  and  daT^lop^mq  pro-  — gtaxw  is  sur  Mnglmtfimg  Dsp« 

groam-EXPENSES  lacldoat  to  taitor- 
Ttowz  and  modag  aU  obaorlwd  bf 

eompoaf — HOUSINO  oad  UVINQ  *  Bdneaiioaal  *pp*rtiiolttM  tot  od 

COiroinONS  omong  Ibo  bod  and 

oot  of  oaf  along  Lako  MIcUgaa.  k**  VoeaU^ml  S^ol. 


DESIGNERS-LAYOUT  MEN  Illinois  Institute  of  Technology 


eom*  acqualat*d  wiOi  all  phas*a  *1 
indnatry. 

O  for  lb*  eoBTonionoo  and  diroet  «■*  ol 
— gtnooro  In  our  Itngtnoorlog  Dopaitmont, 
wo  boro  OUT  own  modal  abop  whor*  blgb- 
aat  akillod  aaoebaaloa  or*  omplorod. 

O  Bdneaiioaal  opporliioliiaa  tot  odToaeod 
dogroo*  oToUabl*  at  U.  ol  W.,  Mawtnolto. 
Toahaiec!  oaginooriag  oltorod  at  Muwaa- 
ko*  VoeaUoaal  Scbool. 


...  on  inquirto*  onaworod — writo  or  apply  . . . 
it  AC  VAMX  noa  DiyiMlOA 

General  MnoRS  CoiuwAniM 


ISaS  B.  EENILWOBTH  PL 


MILWAUXEB  1.  Wn. 


Has  oponlnga  tor  outataadiag  angintars 
and  Bciantiata  in  tba  iialda  oi: 

Analog  Computer  Research 
Digital  Computer  Research 
Electronic  Instrumentation 
Magnetic  Circuit  Design 
Radar  and  Radio  Communication 
Servomechanisms 

Fouadotion  proiacta  ara  tponaoiad  by  In- 
dualry  and  gorammant:  thay  ora  diaarai- 
Had  and  ebaUanging  and  roguira  tba 
aarricaa  oi  top  laaal  anginoara  and  aclan- 
Hata. 

Exeallant  working  eonditiona  and  allmu- 
lating  aaaociataa;  opportunity  for  graduata 
atudy  with  apacial  tuition  priailagaa;  aal- 
aria*  corraaponding  to  laaal  oi  candidotaa. 
Plaaaa  write  giaing  full  datoila  ol  back¬ 
ground  to: 

ASSISTANT  DIRECTOR  FOR  PERSONNEL 
35  West  33rd  Street 
Chicago  16,  Illinois 


STAFF  ENGINEERS 

Design  and  Dwelopmeni 

Leading  Chicago  Electronics  firm  is  seeking  the  services  of  qualified 
men  te  fill  several  stoff  openings  in  its  Electronic  Design  and  De¬ 
velopment  Division.  Persons  selected  will  be  given  intermediate  and 
advanced  level  assignments  in  our  Television,  Rodio  and  Government 
Equipment  Laboratories. 

Experience  in  monochrome  receivers,  deflection  and  high  voltage  cir¬ 
cuits,  radiation  interference,  NTSC  color  receivers,  color  generating 
equipment  or  UHF  systems  essential. 

These  ore  permanent  positions  and  offer  excellent  opportunities  for 
advancement.  Company  has  well  planned,  long  range  program  of 
design  and  development. 

Pleose  write  Mr.  Walter  Wecker,  Personnel  Division,  giving  related  ex¬ 
perience  and  educationai  qualifications. — Or  telephone  SPaulding 
2-0100. 

Interviews  arranged  at  your  convenience. 

Admiral  Corporation 

3800  W.  Cortlond  St.  Chicago  47,  Illinois 


ELECTRONIC 

ENGINEER 

WANTED! 

An  Mtobliihed  butiatn  organizo- 
tion  angogad  in  daaalopmant  ond 
ntonufochira  of  products  for  VHF 
and  UHF  Tolaaition  Application, 
rtguiras  an  individual  quolifiad  to 
work  indapandantly,  to  organiza, 
and  to  suporvis*  davolopmant 
projacts. 

Tbit  position  is  to  b*  panoanant 
and  will  offor  tk*  opportunity  for 
onliniitod  advancamont  to  a  suc- 
cossful  caraar.  Offars  stinwiatiag 
and  couganial  surroundings  in  a 
noirly  acguirod  plant. 

Attroctrro  Salary 

Wrifn  Btatinf  eualifkatiaas 

Blond«r-Tongu« 

LABORATORin 
S2A-SM  Hank  Avaana 

a  a 

^vOoawOiSp  WWW 
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A  QUISTION  FOR  ALL  ENOINEIRS: 


Where  will  frgu  be 
W years  frem  new? 


Will  your  achievements  be  recog¬ 
nized?  Will  you  be  associated  with 
distinguished  scientists  and  engi¬ 
neers?  Will  your  work  provide  a 
challenge  for  your  talent  and  ability  ? 
Will  your  position  and  income  be 
founded  upon  your  real  merit? 

At  RCA,  you’ll  find  plenty  of 
"futvure  insurance”  . . .  and  right  now 
is  the  time  to  investigate  RCA 
opportunities.  Because  RCA  is  now 
looking  for  experienced  Electronic, 
Computer,  Electrical,  Mechani¬ 
cal,  and  Communications  Engi¬ 
neers  .  .  .  Physicists  .  .  .  Metal¬ 
lurgists  .  .  .  Physical  Chemists 
. . .  Ceramists  . . .  Glass  Technol¬ 
ogists.  Whichever  your  specialty, 
there’s  a  chance  of  a  lifetime  for  a 


career  with  RCA— world  leader  in 
electronic  development,  first  in  radio, 
first  in  recorded  music,  first  in  tele¬ 
vision.  RCA  nrowth  has  remained 
steady  through  war  and  depression 
. . .  you’ll  find  positions  open  today 
in  many  conunercial  projects,  as 
well  as  military  lines. 

WHY  RCA  IS  A  GOOD  PLACE 
FOR  YOU  TO  WORK 

Facilitie*  for  creative  engineering  are  top- 
notch.  Working  conditiona  and  aaaociatM 
stimulate  you.  Periodic  merit  reviews  help 
you  advance  in  grade  and  income.  Your 
famfly  can  enj^  pleasant  country  or  sub¬ 
urban  living.  RCA  encourages  growth  of 
your  professional  status  and  recognition. 
Company-paid  benefits — including  ufe,  ac¬ 
cident  and  bomitalisation  insurance — in¬ 
crease  your  feeung  of  security.  You  look 
forwara  to  retirement  through  a  progressive 
program.  RCA  has  a  modem  tuition  refkmd 
plan  for  advanced  study  at  recognised 
univernties. 


Po$ition»  Op«n  In 

RESEARCH-DEVELOPMENT— 
DESIGN— APPLICATION 
in  any  of  thn  foOowing  finitkt 

UMg — Circuitry — Antanna  Desicn — SsrvoSys- 
tama — Information  Display  Syatsma — Gear 
IVaina — Stahls  Eisnisnts—  Iniricats  Mschaniame 
COMPUTMt — Dicital  and  AnaJof— Systama  Plan¬ 
ning —  Storage  Technique  —  Circuitry  —  Servo 
Mechanianui— Aaaembiy  Design — High  flpeiij 
Intricate  Mechanisms 

COMMUmCAnONt  —  Microwave  —  Aviation  — 
Mobile— Spocialiiad  Military  Systems 
gUgULI  OWOANCI- Systems  Planning  and  Deriga 
— Radar  and  Fire  Control — Servo  Mechanisow 
— Vibration  and  Shock  Probiatns 
NAVIMnONAl  AIM-  Loran  —  Shoran  —  Altim- 
otars — Airborne  Radar 

THJVIMON  MVB.ONSINT— Raoeivors— Traw- 

mittars  and  Studio  Equipment 

COMPONMIT  PAATA— TramfSarmar-Coa—RaUy 
— Capocitnr — Switch—  Motor  —  Resist  oi’ 
nJCTAOMC  TWAI  •■VU.OPISINT— Raosiving  — 
Traassnitting — Cathode  Ray — Phototubes  and 
Magnetrons 

•ItCTIONIC  lOWPAUMT  HM  UMIMMAA  >. 

Sperialieta  for  domestic  sod  nvsrssas  assign¬ 
ment  on  military  slsctronic  oossmunleationa 
and  dstsction  gaar. 


fON  of  AMKRf 


Personal  interviews  arranged  in  your  city. 

Please  send  a  complete  resume  of  your  education  and  experience  to: 

MR.  RORiRT  i.  McQUISTON,  Mnnator,  Spodelised  imploymoni  Division 
Dapt-  200-C  Radio  CorporoNon  of  Amorica,  M  Rotkofolior  Ptasa,  Now  York  20,  N.Y, 

lO  CORPQi 
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Mechanical  Engineers— Electrical  Engineers 
Serve  Engineers  •  Aeredynamicists  -  Physicists 

Do  You  Know  the  MELPAR  Story? 

For- complete  information  about  the  opportunities  available 
for  qualified  engineers  and  scientists  write  to 

PERSONNEL  DIREaOR 

melpar,  inc* 

Tilt  Reseorcb  Laboratory  of  Westingbouse 

Air  Brake  Co.  ond  its  subsidiaries 

452  Swann  Avenue,  Alexandria,  Virginia 

or  10  Potter  St.,  Cambridge,  Mass. 


/US' 


STAVID 

ENGINEERING,  INC. 

has  openings  for 

GRADUATE 
ELECTRONIC  and 
MECHANICAL 
ENGINEERS 

Exp.ri.iict  in  DMign  and  D«T.lopment  of  Radar 
.nd  Sonar  nMMtory. 

■rood  knowltdg.  of  SMrck  ond  Fir.  Control 
Syttoms;  Swvo  MUchoniims,  SpMiol  WMpont, 
Microwavt,  Ant.nnat  and  Ant.nno  Mounts,  otc. 
MKbanicol  EnginMr  skould  also  kov.  txpori* 
Mc.  in  packaging  of  ElKtronic  Eguipmont  to 
Gov't  specifications  including  dnign  of  com* 
pl.x  cabin.ts,  shock  mounts  and  sway  brae. 
StrUCtUTM. 

FIELD  ENGINEERS 

Qualified  to  instruct  in  the  operation  and  su¬ 
pervise  installation,  maintenance  and  repair  of 
Rodor,  Sonar  and  allied  electronic  equipments 
in  the  Fiold. 

A  chonce  to  grow  with  o  young  and  progrossive 
company;  salary  and  advancement  commen¬ 
surate  with  ability;  liberal  vacation,  sick  leave, 
9  paid  holidays,  group  life,  sickness  and  acci¬ 
dent  insurance  plans,  and  a  worthwhile  pension 
system. 

Personnel  Office.  200  W.  Seventh  St. 
Plainfield,  N.  i.  •  Tel.  Pi.  6-4806 


ELECTRONICS  ENGINEERS 

ProfGCt  •  Deiign  •  Group  •  Field  •  Junior  •  Senior 

AIRCRAFT  ARMAMENTS'  development  engineering  progrenn  in 
the  fieldb  of  radar,  fire  control  and  aeeociated  equipment  has  pro¬ 
vided  more  openings  for  men  at  all  levels  of  experience. 

If  you  are  considering  a  change  and  ore  looking  for  a  young, 
growing  company  with  a  continuing  program  of  development 
work,  we  would  appreciate  receiving  your  resume  and  would 
welcome  the  opporh^ty  of  providing  you  with  information  about 
our  company. 


D.  J.  WISHART 

Director  of  Ferionnel 


W4Af£/VrS 


«4ig-lT  NKIBTERaTOWN  ROAD 
■ALTIMORK  IS,  MO. 


WANTED:  DIRECTOR  OF  ENGINEERING 

An  outstanding  opportunilT  for  an  eleatrenics  engineer  el  executiTe  caliber  to  bead  up 
Qse  dewelepmeni  program  for  a  ncrtienollr  known  mcrauiacturer  in  the  electroniee  iield. 
A  emoUer  iinn  with  two  woU^oguipped  plants  and  excellent  laboratorr  iacUitiee,  par- 
tlcsilarlg  in  the  cnidio  and  eieetro.acotutic  fields,  70%  of  the  company's  business  is 
dTilian. 

Starting  eolory  011,000.  wiOs  opportsinity  for  increased  earnings  ttirough  bonus  and 
adwemeement.  Stock  participation  open.  Appointee  will  be  a  member  of  small  top  man¬ 
agement  (noun. 

qOAUflCATIOMS:  Must  be  a  graduate  engineer  or  physicist,  preferably  In  cosununi- 
cooens  Bold.  Agei  M  to  SO.  At  ieat  0  years  of  engineering  experience  with  some  super- 
frteory  aettwity.  American  dtisenshlp  clearonce  for  secret  Originalily  and  creative 
thinking  eesenlial  plus  ability  to  plan,  organise,  dired,  and  coordinate  the  eUorts  of 
Tortoue  preled  groupe,  _ 

CONf IbSM 'I lAL  rnSSOlfAL  IMIEAVIEW  may  be  arranged  during  ISZ  meeting  in 
March  in  N.Y.C.  Address  reply  stating  personal  qualifications,  including;  education,  em- 
Ptoyment,  and  earrOngs  record,  patents  and  inventione,  publicatiens,  intoreets.  family 
status. 

Ail  repfies  treoted  In  strict  confidence.  Our  own  staff  knows  of  this  odvertisemenf. 
_ P-«t»4,  Klectronics,  SIO  N.  Michigan  Ave.,  Chicago  11,  Ill. 


TOP  JOBS 


We  are  a  large  established  Company. 
Company  which  Is  spearheading  a  dy¬ 
namic  expansion  progrom  in  the  Electronic 
Tube  field.  Top  quality  men  are  needed 
to  augment  our  present  staii. 

Development — Creative  mechanical  engi¬ 
neering  talent  required  to  visualise  tomor¬ 
row's  products  today,  in  produd  develop¬ 
ment  procedure,  equipment.  Should 
possess  manuioduring,  research  or  engi¬ 
neering  background  in  this  Held.  This 
opening  presents  a  challenge  to  a  quali¬ 
fied  man  whose  abilities  and  knowledge 
presently  are  restricted. 

Application — An  Inventive,  ingenious  en¬ 
gineer  with  o  background  in  electronic 
circuits.  One  whose  abilities  (EE  preferred) 
con  meet  the  constant  challenges  of  tube 
application.  Personality  and  persuasive¬ 
ness  are  desirable  attributes. 

Tube  Production — A-1  mem  required  for 
tailor-made  position  for  experienced  re¬ 
ceiving  tube  plant  manufacturing  execu¬ 
tive.  Our  expansion  program  is  sole  reason 
for  considering  applicant  from  another 
company. 

All  replies  are  strldly  confidential.  Our 
management  is  aware  of  these  openings. 
Please  submit  resume. 


P-SM4,  Electronics 
330  W.  42nd  St.,  New  York  36,  N.  Y. 
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Design, 

development  engineers...  ' 

Like  to  further 
your  career? 

Ip  you’ve  had  some  experience  in 
design  or  development  engineering, 
and  would  really  like  to  develop  and 
further  your  career,  you  owe  it  to 
yourself  to  look  into  the  promising 
opportunities  available  at  Honey¬ 
well. 

There’s  a  real  opportunity  for  you 
to  go  places  in  the  Honeywell  or¬ 
ganization  in  six  areas  where  we 
now  have  openings: 

I 

•  $«rvom*<haiiiuiit  •  Vacwmn 

•  Oyret  •  EU<trom*<kanic« 

•  lalay*  •  Aircraft  Caatral  Sytlamt 

Duties  of  the  jobs.  Take  on  com-  I 
plex  design  work  requiring  analysis 
and  decision  to  bring  into  design 
form  the  requirements  for  a  new  or 
modified  instrument,  device  or  con¬ 
trol  system. 

Requirements.  B.S.  or  M.S.  in 
Elearical,  Mechanical  or  Aero¬ 
nautical  Engineering. 

Atmosphere.  A  company  that  un¬ 
derstands  engineering — where  one 
out  of  every  ten  employees  is  ac¬ 
tively  engaged  in  engineering  or 
research. 

Openings.  In  Minneapolis,  Phila¬ 
delphia  and  Freeport,  Illinois. 

For  details  write  H.  D.  Elverum, 
Personnel  Dept.  EL-3-41,  Honey¬ 
well,  Minneapolis  8,  Minn.  Ask  for 
our  book,  "Emphasis  on  Research.” 


Honei^ell 
Hi 


Convoir  In  baowtiftrf,  tunchiny  Son  Diago  In- 
vHm  yo«  lo  join  on  "•nginaan'*  onginaoring 
daportmanf.  Inlaratting,  ckoHanging,  a«*antiol 
long-ronga  proiaett  in  commarciol  oircroft,  mdl- 
lory  oircroft',  mistilat,  anginaaring  rataorch  ond 
alactronk*  davalopmanl.  Potiliont  opan  in  Ifiata 
ipaciolizad  fialdii 


ilactrical  Oatign 
Macfionicol  Datign 
Sirwctwrol  Datign 
Slractwra* 

WaigMt 


Sarva-machanitmt 
Aaradynomic* 
TharmadynomU* 
Oparotian  Anolyti* 
Sytlam  Anolyti* 


Ganarout  troval  ollowonca*  to  Ihota  occaplad. 
For  fraa  brochura,  writa  Mr.  H.  T.  Iroekt, 
Enginaaring  Dapl.  900 
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ELECTRONIC 
ENGINEERS 
A  PHYSICISTS 

OUR  STiADILY  IXPANDINO  LARORATORY  OPERATIONS 
ASSURE  PERMANENT  POSITIONS  AND  UNEXCELLED 
OPPORTUNITY  FOR  PROFESSIONAL  GROYTTH  IN 

RESEARCH  &  DEVELOPMENT 

GUIDED  MISSILES 
TELEVISION 

ELECTRONIC  NAVIGATION 
SOLID  STATE  PHYSICS 
VACUUM  TUBES 

RADAR 

_ THf  KMHOYMMNT  MPT.  ' 

ADDRESS 

INQUIRIES  TO  CAPEHART  FARNSWORTH  CORP. 

FORT  WAYKE,  IND. 


TK 

sm  MIS  UHIVERSIIT 

RESEARCH 

ENGINEERS— PHYSICISTS 

This  UnlToraity  Laborotorx  offers  a 
▼arfely  oi  choUragiag  probloms  at  both 
Bonlor  and  lunior  ferols.  A  position 
boro  moonsi 

#  Foeulty  rank  and  prlYllogos 
tor  Bonlor  Staff 

#  PoTorablo  orranaomonls  for 
odToncod  study  In  tho  Hop¬ 
kins  Oraduots  Schools 

O  On#  month  paid  racatlon 

O  An  olr-condltlonod  laboratory 
noar  tho  Unlrsrslty  Campus 

Tbs  Radiation  Laboratory  of  (ho  lohns 
Hopkins  UnlTsrslty  kos  positions  to  tbs 
ftolds  oil 

#  Efectronics  Circuits  and  Pnlso 
Tschnlquos 

9  Mctowotss  and  VHF 
AddrsM  InoiiMm  to: 

RADIATION  LABORATORY 

ISIS  St.  Paul  StrMt 
Baltimors  2,  Maryland 


WANTED 

SALES  MAMGEH 

loading  manuiaetursr  oi  esramie  eopaei* 
tors  noods  on  aggrotslTO  top-flight  solos 
monagor.  Our  product  is  usod  by  aU  oi 
tho  largor  oloetreaie  ogulpmoni  nmnuioe- 
tuTors  and  Is  woU  ootobllthod.  This  man 
must  hoTO  oxeoUont  oontoeta  In  this  fiold 
and  must  bo  cdilo  to  obtain  full  oo-opora- 
tion  from  our  solos  roprosontotlToo.  This 
position  will  pay  upwords  ol  tUAMW  pot 
yoor,  but  tho  mon  wo  want  will  bo 
accustomod  to  a  high  Incomo.  If  yon  think 
you  eon  moot  our  roquiromonts  wo  would 
Uko  to  hoar  from  yon  giring  iuU  dotcdls. 
Your  Toply  wUl  bo  eonildontlal. 

8W-68t4,  Rlectronlcs 
SSO  N.  Mtcbtsan  Ays.,  Chlcngo  11,  Ill. 


ELECTRONIC  ENGINEERS 

ALL  GRADES 

Small  oloctronic  roooareh  and  doTolopmont 
laboratory,  looatod  I  sailos  outsldo  ol 
Washingt^  O.  C..  has  soTorol  oponlngs 
lor  lunior  emd  sonlor  oloctronic  onglnoors. 
Dogro#  oosontlol.  Varlod  profeots,  indud- 
Ina  eonsidorcdtio  Dofooso  work.  Uborol 
oolorloo  dopondoot  upon  oxporlonco.  Es- 
eoUont  porsonnol  poUdos. 

THE  DAVIES  LABORATORIES 

Incorporsttd 

470S  QtMONsfciiry  Ro^,  Rhrordalo,  Maryland 


SENIOR  •  JUNIOR 

ENGINEERS  , 

★  ! 

TECHNICIANS 

★ 

TECHNICAL  WRITERS 

FOR  PERMANENT  POSITIONS 

With  0  well  establisktd  progressivs 
orgonixotion  engaged  exclusively  | 
in  the  design  and  monufocture  of 
speciolixed  electronic  equipment; 
both  for  defense  and  for  on  ex- 
ponding  commercial  line.  Projects  , 
ore  varied  and  include  radar  sys¬ 
tems,  computers,  ontenno  systems, 
microwave  equipments,  oirwoy  navi¬ 
gation  aids,  tronsmitters  and  re-  { 
ceivera. 

Write  full  resume  of  education  and 
employment  record. 

Located  in  suburban  Washington, 
D.C. 

MARYLAND  ELECTRONIC 
MANUFACTURING  CORPORATION  | 
S009  Calvert  Rood  ! 

College  Park  2d,  Md.  { 


ELECTRICAL  and  ELECTRONIC 
ENGINEERS 

Excellent  opportunities 
in  the  field  of 

AUDIO  AMPLIIKR  DESIGN 
SERVO  AMPLIFIER  DESIGN 
COMPONENT  DEVELOPMENT 
EODIPMENT  DESIGN 
Stsisr  and 
Jinior  Eigiieers 

Write,  giving  full  details  to: 

Personnel  Director,  Dept.  A, 

GIBBS  MANUFACTURING  AND 
RESEARCH  CORPORATION 

Janesville,  Wisconsin 


TRANSFORMER  ENGINEER 

can  jffcr  oufstandmq  oppdrtunitv  fo 
o  mon  with  fwn  Of  more  vcors  .Rpeftcncc 
in  tronsfofm.-r  di'Siqn  and  development 
P<.  ition  rrquift’S  inttioPivf  ond  tnqcnuifv 
Excellent  futur* 

B  S  in  EE  if  -'quivolont  required 

ortfi  “  I 

ht'pf  contidfnt.ol  Contact  f  J 

Ki  'inodv 

permoflux  corporation 

490(|^^  Grand  Ave  Chicoqo  39  illmoiH 
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.WUSON  CofP 


®^*ii 


Albuquerque,  center  of  a  metropolitan  area  of 


A  NEW  Bendix  Division! 
A  NEW  Electronic  Product! 
NEW  JOB  OPPORTUNITIES 


U  o«r  iwodtni  piMt  «t  Yoifc,  NmmvI* 
voaia,  tfcii  paw  dlritioti  of  laadfai  Ana* 
tiaa  CarporoHoa  is  prodaciaa  a  aaw  alac* 
traaic  pradact.  Tkis  dIvWaa  kas  a  Me 
tatara;  aad  tkis  It  yaar  appartaaHy  ta 
gat  ia  oa  tka  gnaad  tiaar,  wilk  ascaHaat 
paasibilitiat  fit  ropM  edt^acaaiaat.  Wa 
aaad  tka  fallawlae: 

•  ELECTRONICS  ENG. 
a  MECHANICAL  ENG. 

A|  _  Wa  kava  laaay  apaalagt  far  aiaa 
MiO  aaalifiad  ky  adacatiaa  ar  aaparl* 
aaca  ia  all  pkatas  at  atactraalca. 

YOU  BENEFIT 

Witk  tka  laadix  Yarfc  DIvislaa,  yaa  wHI 
kaaafit  freai  kiak  wagat,  paid  vacattaas  aad 
kakdayt  aad  idaal  Ihriag  caiMItiMt  ia  a 
kaaatifal  takarbaa  araa. 

Wrrta,  Wire  or  ^kone. 


SANDIA  BASE 
ALBUQUERQUE,N.M* 


lACKGROUND;  rractkol  aad  raaaarch  aa- 
parlaaca  ia  adroacad  Hactraalc  CIrcaitt 
aad  Systaiai  Eaglaaartag  OESMN  A  AMAL* 
YSIS,  relotad  to:  lastraaiaatetlaa,  Fife 
e  Coatfol,  Coasaiaaico- 

tiaas,  Havlgattaa,  ar 
Optical  FlaMs.  AMUty 
ia  waaagaaiaat  aad 
taparvMaa  daalrakla. 

If  yaar  sMHs  era  aae 
kalaa  fa»y  atdisad  ki 
a  rttaf  mfmim  ladas 
try  pfaasi  da  aof  apply. 

Kladly  toad  rataaM  aad 
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FOR  ATOMIC 


150,000,  is  located  in  the  Rio  Grande  Valley,  one 
mile  above  sea  level.  Albuquerque  lies  at  the 
foot  of  the  Sandia  Mountains  vrhich  rise  to 
1 1 ,000  feet.  Cosmopolitan  shopping  centers,  scenic 
beauty,  historic  interest,  year  'round  sports,  and 
sunny,  mild,  dry  climate  make  Albuquerque  an 
ideal  home.  New  residents  experience  little 
difficulty  in  obtaining  adequate  housing  in  the 
Albuquerque  area. 


THIS  IS  NOT  A 
CIVIL  SERVICE  APPOINTMENT 


Make  Application  to  tha 
PROFESSIONAL  EMPLOYMENT  DIVISION 


EE 


ENGIN 


WEAPONS  INSTALLATION 


Mechanical  Engineers,  Electronics  and  Electrical 
Engineers,  Physicists,  Aerodynomicists,  and  Mathe¬ 
maticians.  A  variety  of  positions  in  research  and 
development  open  for  men  with  Bachelors  or 
advanced  degrees  with  or  without  applicable 
experience. 


These  are  permanent  positions  with  Sandia 
Corporation,  a  subsidiary  of  the  Western  Electric 
Company,  which  operates  the  Laboratory  under 
contract  with  the  Atomic  Energy  Commission.  The 
Laboratory  offers  excellent  working  conditions  and 
liberal  employee  benefits,  including  paid  vaca¬ 
tions,  sickness  benefits,  group  life  insurance  and 
a  contributory  retirement  plan. 
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Vaa  aafa  AfOU  wMk  W.  L.  AUXSON.  Yap 
talarMt  .  .  .  §natmr  oppoftaaMaa  .  .  .  awaa 
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or  YOUII  CMOICI  f 
>^oot  ^ _  ^...1. 


^^^c«*as.n«  yoo,  r,or„„oHAU  vAtoi  T 


Tht  scop*  of  olectronic  rosoarch  and  dovolop- 
mont  of  Cornoll  Aoronoutical  Laboratory  al¬ 
lows  qualified  applicants  a  wide  clioice  of 
opportunities.  Alert  adminietration  qnd  col* 
leaguee^insure  maximum  prufessionol  growth 
and  utilfaotion. 


COliMLL  IKROnilUIlClll  IRBIlRaiORy.  IRC 


SALES  ENGINEER 

•  ELECTRONIC  COUNTERS 
•AUTOMATIC  CLERICAL  SYSTEM 

•  DATA  HANDLING  EQUIPMENT 

•  DIGITAL  COMPUTERS 

•  PRECISION  TIMING  INSTRUMENTS 

•  AUTOMATIC  MACHINE  CONTROL 
•FLYING  TYPEWRITER 

ExcelUnt  opportunity  ior  a  man  with 
•loetronlc  background,  mochanical  apti- 
tudo.  and  IMAGINATION. 

WoU-oatobliahod  and  oxpanding  com¬ 
pany. 

Plooao  aond  rosumo  oi  oducotion  and 
•xporionco  to  Saloa  Managor. 

poniR 

INSTRUMINT  CDMPANY 

115  Cutter  Mill  Road, 
Great  Neck,  N.  Y. 


UNUSUAL  OPPORTUNITIES  IN 

COLOR  TELEVISION 

Expeesien  of  activity  io  Color  Picturo  Tubo  Dovolopmont  has  croetod  ro- 
euiromonts  for  rosoarck,  production,  end  onginooring  portonnol  having  e 
background  in  ono  or  moro  of  tho  following  fioldt: 

Production  Supervision —  all  phases 
Material  Control 

Screen  Application  silk  screenino  &  conventional  settling 
Chemistry 

Gun  Design  and  Mounting 
Tube  Finishing 
Metallurgy 
Electronics 

Gloss  and  Glass-To>Metal  Sealing  large  g  small 
Equipment  Design 

em/fS  HiLD  CONflDlNTIAL—SEHD  KEPLIiS  TO: 

CHROMATIC  TELEVISION  LABORATORIES 

INC. 

WEST  COAST  DEVELOPMENT  LABORATORY 

703  -  37th  AVI.  OAKLAND  1,  CALIFORNIA 


MICROWAVE 

ENGINEER 

1-10  cm.  Antenna  Design 

AND 

COMPUTER 

ENGINEER 

Circuits  and  Systems 

Unu-GUCil  problvnis  on  both  commer 
rial  and  d»'fens<*  equipment  Need 
'Tiqinolity.  sohd  theoretical  back 
qround  and  live  or  more  years  ol 
desiqn  expc-rient  e. 

£*Lellent  opportunity  lor  lull  devel 
pmenl  ol  the  prolessional  enqineer. 
An  unuvual  laboratory  Iqcation  in  a 
rapidly  orowinq.  well  e^tablibhed 
lirn  c*n(  ouraqinq  a  brood  contribu 
lion  and  qivinq  wid*  responsibilities. 

VICTOR 

Adding  Machine  Co. 

3900  N  Rockwell  Chicago  18 
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RCA  VICTOR 
COMPANY,  LTD. 

(Canadian  Affiliata  af 
RADIO  CORP.  OF  AMERICA) 

has  voconcws  in  its  expanding  research 
end  engineering  staff  for: 

UECTRONICS  ENGINEERS 
MECHANICAL  ENGINEERS 
PHYSICISTS 

in  SMch  fields  os: 

MILITARY  RADIO  AND  RADAR 
MICROWAVE  COMMUNICATIONS 
ANTENNA  DESIGN 
TELEVISION 

TV  AND  RADIO  COMPONENTS 

If  you  are  interested  in  the  career  oppor¬ 
tunities  of  Canada's  expanding  economy, 
coupled  with  the  advantages  of  associot- 
ing  with  a  leoding  member  of  a  growing 
industry,  you  should  investigate. 

Write  or  apply 

RCA  VICTOR  COMPANY.  LTD. 

1001  Lenoir  Street, 
MONTREAL  30,  QUE.,  CAN. 


ENGINEERS 

PHYSICISTS 

TAKE  INVENTORY  OF 
YOOR  FUTURE 
WHAT  MAKES  A  GOOO  JOB? 

Check  off  the  Iteme  In  the  iollowing 
lint  that  you  look  for  In  a  good  lob. 

1 —  Proineeional  Recognition 

2 —  Intereedng  work 

3 —  Egnitable  ealary 

4 —  Recognition  of  Ability 

5 —  Security 

S — Good  futnre  proepecte 

7 — Reward  for  Ideas 

• — Good  working  conditions 

9 — Liberal  benefit  progrom 

10 —  Family  protection 

11 —  Fold  Tacotlons  and  holidays 

If  you  look  for  all  of  the  oboes  Hems 
and  more,  in  o  good  lob.  it  win  be  to 
your  adeontoge  to  InTeetlgole  the  op¬ 
portunities  in  Electronic  Circuit  Design 
ond  specialised  eacuum  tube  reseorch 
ond  deeelopment  at . 

NATIONAL  UNION  RADIO  CORP. 

ELECTRONIC  RESEARCH  DIVISION 

P.  0.  Box  352  Orange,  New  Jersey 


WITH 


SYLVANIA 


Where  Product  Development 
Is  The  Key  To  Continuing  Growth 


Product  development  hss  slwsys  played  s  major  role  in 
Sylvsnis’s  operations  and  is  largely  responsible  for  the 
company’s  growth  to  40  plants  throughout  the  nation. 
Similarly,  Sylvsnis’s  Electronics  Division  is  continu¬ 
ing  its  expansion  program  to  accommodate  increased 
development  engineeering  and  manufacturing  activities. 

To  engineers  this  meant  increasing  opportunity  with 
this  51  year  old  leader  in  the  important  field  of  elec¬ 
tronics.  At  the  Electronics  plants  in  Woburn,  Newton 
and  Ipswich,  Massachusetts  yon  will  enjoy  the  unique 
advantages  of  small  plant  operations  in  suburban  areas 
minutes  from  the  cultural  and  social  activities  of 
Boston.  And  —  with  Sylvanis’s  assistance,  yon  may 
continue  your  graduate  studies  at  near-by  world- 
famous  universities. 

NsKIsas  svallsbis  fsr  ssglsssn  with  the  tsIlewlH  haskgrsssii; 

MICROWAVE  —  with  graduate  work  or  experience  in  micro¬ 
wave  theory.  Poaitiona  will  involve  applications,  meaturementa, 
or  deaign  of  electronic  te<>t  equipment  for  aemi-conductor 
devicea. 

MECHANICAL  —  with  experience  in  the  following  fielda:  1. 
Deaign  of  amall  parta,  toola,  and  jiga  and  fixtures.  2.  Deaign 
of  automatic  production  equipment. 

SOLID  STAn  PHYSICISTS  —  Ph.D.  or  equivalent  in  experi¬ 
ence  in  phyaict  with  a  apecialty  in  aolid  states  work  preferred. 
Will  study  electrical  and  optical  behavior  of  aerai.condacting 
materials. 

MITALLIIROISTS  —  advanced  degree  or  experience  required. 
Will  work  on  metallurgical  preparations  of  aemi-conducting 
devices. 

ILICTRONIC  —  with  graduate  work  or  experience  in  product 
or  circuit  deaign  and  development. 


SYLVANIAYELECTRIC 


Electronics  Division 
WOBURN,  MASS. 


Sanef  compfora  raswma  t*: 
Mr.  Robert  L.  Keller 
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CAREER  OPPORTUNITIES 

ENGINEERS  JPHYSIEISTS 


DMiring  tht  challtnfl*  of  intoftstiiif,  divtraifwd,  important  proiacts  — 

Wbliinp  to  work  with  congenial  astociotef  and  modem  equipment  and  facilities  — 
Seeking  permanence  of  affiliation  with  a  loading  company  and  steady  advancement 
Will  find  these  in  a  career  here  at  GENERAL  MOTORS. 


Prominent  weU.establiahed  aircroit  and 
miasile  momuiacturer  oHore  an  out¬ 
standing  opportunity  to  a  person  quail- 
lied  to  head  on  expanding  electronics 
orgonisation.  Salory  commensurate  with 
responsihility.  Must  hare  at  least  ten 
years  experience  in  airhome  electronics, 
live  oi  which  should  he  in  missile  or 
rador  design  and  derelopment.  Ad- 
Tonced  degree  preferred.  Position  re¬ 
ports  to  chief  engineer.  Send  detailed 
resume  of  background.  Recent  photo¬ 
graph  optional. 


tioM  new  ere  open  In  ADVANCID  OEVILOPMENT  end  PRODUCT  DESIGN. 
USTRIAL  ENGINEERING,  TEST  end  TEST  EQUIPMENT  DEVELOPMENT. 

COMMERCIAL  AUTOMORILE  RADIO 

MILITARY  RADIO,  RADAR  AND  ELECTRONIC  EQUIPMENT 
ELECTRONIC  COMPONENTS 

TRANSISTORS  AND  TRANSISTOR  AND  VACUUM  TUBE  APPLICATIONS 
INTRICATE  MECHANISMS  secli  os  tuners,  telemeterinf, 
mechenlcel  Unkege,  eentrels,  etc. 

ACOUSTICS— loud  speeken,  etc. 


Iiiaulrtee  invlled  from  recent  cmd  prospectiTo  graduates  os  well  as  experleseed  men 
wifli  bachelors  or  advanced  degrees  in  physics,  electrical  oc  mechanical  engineering, 
ehesdstry,  metallurgy. 

Salary  increases  based  on  merit  and  InltiatiTe. 

Voootiens  with  pay,  complete  insurance  and  rettrensenl  pregranu. 

Loeatlon  is  In  a  low  living  cost  center. 

Relocation  expenses  paid  for  those  hired. 

AN  IwgrNrlec  held  In  conPIdewce  and  answered  WUTt  or  APPLY  te 

DELCO  RADIO  DIVISION 

GENERAL  MOTORS  CORPORATION 

Kokomo,  Indiana 


P-6690,  Electronics 

520  N.  Michigan  Ave.,  Chicago  1 1 ,  III. 


WILCOX  ELECTRIC  COMPANY,  INC. 
ef 

KANSAS  CITY,  MISSOURI 

regulres 

ENGINEERS! 

irltb  Experience  in 

•  HF  and  VHF  systems 

•  Aeronautical  Equipment 

•  Application  of  Advanced  Circuit 

Technique 

•  Ability  to  combine  associated  engi¬ 

neering  skills  In  electronic  systems 
oiso  needed 

PROJECT  ENGINEERS  (2) 

who  eon  aeeepi  respensibUity  tor  su» 
ceesful  completion  oi  a  system  design 
These  positioas  are  available  in  a  company 
which  supplies  equipment  te  the  maier  air¬ 
ways  oi  the  world. 

Write  statlai  ESueatlen  A 
PrelaMiaaal  hlstsry  te: 

A.  E.  HARRISON,  Director  ef  Engineering 

WILCOX 

ELECTRIC  COMPANY,  INC. 

1400  Chestnut  Street 
Keneos  City  27,  Missouri 


Wide  range  of  experience  including  design  of  wide  band 
receivers,  radar  display  systems,  analogue  computers,  servo 
systems  &  CR  oscillographs  .  .  .  thorou)^  knowledge  of 
RF  circuits,  wave  shaping,  pulse  forming,  triggers  &  gales 
(microwave  techniques  unnecessary) 

A  PEW  KEY  POSITIONS  .  .  . 

Openlni  oT  our  own  manufaeturlnf  raoilUlM  ervaUs  permanent  posiUona 
in  research  and  derelopment  of  rltal,  lons-ranse  products. 

CONSIDER  THESE  ADVANTAGES  .  .  . 

.  .  Gracious  oountry  Uring,  tree  trom  Ug-dtT  pressures,  prorldss  a 
telaxliis  atmoepbere  la  whioh  you  oan  do  your  beat  work  ...  yet  within 
easy  reach  oT  the  cultural  adraatagas  oT  New  Tork  City. 

.  .  .  Asaeolatlon  with  an  eatabiiehed  yet  growing  orgammtlon  with  row 
competitors  In  the  field,  when  your  merit  and  ability  are  glren  full 
cooelderstlon. 

.  .  .  Unusual  eompsny-psld  haoefiu  .  .  .  40-bour  wed:  with  coosldsrabM 
premium  orartlme  .  .  .  morlng  expensaa  paid. 

TAKE  ADVANTAGE  OP  THIS  OPPORTUNITY  NOWI 

Address  ull  Ingulries  te  J.  H.  McCann 


SPERRY  PRODUCTS 


The  New 

Scientific  Research  Laboratory 
of  the  Ford  Motor  Company 

has  openings  for 

ELECTRONIC  ENGINEERS 
ELECTRICAL  ENGINEERS 
PHYSICISTS 

to  reeearch,  deelgn  and  develop  elee- 
tronlc  controls,  hutrumontcrtion,  and 
dovkoe  on  a  pormonent  non-military 
program. 

Positiont  ovailablo  at  vorioua  lovola  oi 
onginoorlng  achlevomonL 

FORD  MOTOR  COMPANY 

Engineering  Pertonnel 
Oakwood  Boulevard 
West  Dearborn,  Michigan 


ELECTRONIC  ENGINEERS 


M«chonicol  Dasignart  for  Rotoorch 
dnd  Engineoring 

To  work  In  Iho  deelgn  and  development  of  now  ^octronlc  equipment.  Excellent 
working  and  living  conditions,  good  aalarloa  and  oxcopUonol  employoe  beaeOls. 
Write,  giving  fnO  delolU  Including  education  and  oxporlonco.  Poraonal  Inlervlgwfi 
will  be  arronggd. 

THE  NATIONAL  CASH  REGISTER  COMPANY 

Mai*  ft  K  Stg.,  Doytgn  9,  Ohio 
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ENGINEERS 

interested  in 


REVISION!; 


Srhrania  it  Itoding  tkt  fliM  hi  itt  4«rtl»p- 
mMt  of  a*  •ll-«l«ctroiiic  compotibU  cetor 
ttl«vitio«  rtcchrtr.  Your  imoginatioa  Md  Mgi- 
itMriiig  toltnt  COM  b«  itstd  in  fyrtbtring  Ihh 
d«v«lopiiwiit.  H«r«  it  your  clraiic*  to  got  rooi 
prefottieitfll  rocognitioa. 

Sylvmio,  •  tewid,  wtli  attoblitbod  Nm,  it 
ttHI  oxpaRdiiig,  ttiU  roaching  out  tor  now 
idoot.  if  you  ora  iotcrottad  in  choiiongiag  m~ 
tigoniitt  and  dofinita  oppartanity  for  partonoi 
growth. 


Investigate  NOW ! 

All  rapliot  will  bo  bald  in  ttrict  canfidanco. 
Sand  yoar  partonoi  rotaiaa'  to 

JOHN  WELD 

Supurltor  of  rmpfoyntaot 
Ooportmant  0 

Sylvailia  Electric  Products,  Ik. 

Radio  A  Talavbion  Divltion 
254  Rona  Straat 

Buffolo  7,  Now  York 


Engineers 

Research  &  Derelopment 
Electronic  Organs 

Wall  rotod  compomy  also  haa  gowom- 
moni  prim#  coatracta. 

Roaaonablo  rontol  honaiag  (nraUablo. 
Writa  giwlng  fall  dotoila — oducotloa  oad 
oxporlanca. 

CENTRAL  COMMERCIAL  INDUSTRIES 

1215  W.  Washington  Blvd. 
Chicago  7,  III. 


STANDARDS  ENGINEER 
MnuaehaMttt  Inrtitata  at  Taelinaltay't  DIaltal 
Caoaator  Labaratary  haa  a  atad  paaitian  apan  far 
an  atactrleal  antinaar  with  2  ta  S  yaara  axparlanaa 
in  atanOarOa  anpjnaarln«.  Wart  Inyafvaa  atnOy, 

ananta 
pmant. 

— — -7 - aaparlanea 

anO  tralnlnp.  Far  farthar  Infaraiatlan  writa: 


In  atanOarOa  analnaarln«.  Wart  Inyalvaa  at 
Mina  anO  apaeiSeatlan  at  alactranla  eampan 
fw  ata  in  hlpn-apaaO  Slaltal  eaninatina  aaalpin 
Solwy  aaninitnaarata  whh  eandfOala’a  aapart 


digital  computer  laboratory.  M.I.T. 

211  Maaa.  Aaanaa. CanthrlQaa  31.  Maaa. 


mm  CRrsms  hkinhrs 

World's  hirgast  producer  of  crystals  needs 
additional  projects  engineers.  Applicants 
should  hove  a  working  knowledge  of 
crystal  monufocturing.  Send  complete 
resume — oge,  educotion,  sxperience,  sal¬ 
ary  expected. 

Midland  Manufacturing  Company 

31 SS  riberglet  Reed,  Kenaot  City  15,  Kanaep 


•  ELECTRONIC  SYSTEMS  ENGINEERS 
Experienced  in: 

Development  and  Design  of  Electronic  Systems 
including  experience  in 

SERVO  DRIVES 

RADAR  MICRO  WAVE  TECHNIQUES 

PRECISION  TIME  MEASUREMENTS 

COMPUTERS 

GYROS 

SYNCHROS 

UHF  CIRCUITORY 

•  MECHANICAL  ENGINEERS 
Experienced  in: 

Design  and  Development  of  Mechanical  Systems 
including  experience  in 

[MACHINE  DESIGN 
STRESS  ANALYSIS 
MECHANISMS 
CAM  DESIGN 
GEAR  AND  GEAR  TRAINS 

Daystrom  offers  unparalleled  opportunities  for  rapid  advancement,  a 
post  defense  future,  ideal  working  and  living  conditions  in  one  of  the 
world's  most  modern  plants,  located  in  the  heart  of  the  winter  and 
summer  resort  area  of  Northeastern  Pennsylvania — in  the  Scranton* 
Wilkes-Barre  area. 

Write  or  Phane--INDUSTRIAL  RELATIONS  DEPARTMENT 

DAYSTROM 

ARCH  BALD,  PA. 

Instrument  Division  Phone  JERMYN  1100 

AFFILIATE  COMPANIES:  ** 

American  Type  Pounders — Daystrom  Electric  Corp. 

Daystrom  Furniture  Division 
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715-19  ARCH  ST  PHILA  6,  PA 

J  r  It  phont  i  -  MARKER  7  -  6771  -  2  -  3 


COAXIAL  CONNECTORS 


PULSE  TRANSFORMERS 

UTAH  ^  UTAH  §5 

a.C.  KS4I1II  WMtlRthMiM  l•7AW^F 

a.E.  •M-t27  WMtlMhMM  232-AW2 

8.E.  MB*2a  WwtimkMM  232-IIW.2 

A.E.  MA92SGI  AN/APN-4  BiMk  Om. 

A.E.  8ACI3  PliilM  SS2-7I4* 

A.E.  K-24WA  Fklk*  M2-7IW 

A.E.  K.24WA  PhilM  3$2.7f7t 

A.E.  K.2744A  PhllM  »2.7t7« 

AN/APN.>  (MI7M-MI)  RaytlMM  UX-73M 
AN/APN-*  (Mn7M.M2)  UX-INM 

AN/APN-I  (3i2-72M)  WTE.  O-IEISIA 

AN/APN-t  <3S2-72SI)  W.C.  0-10247 

Waatiathaaaa  132-AW  W.E.  0-IO32> 

WaatiatlMata  l3tDW2F  W.E.  D-li4MI 

Waatln(lM«M  IMAW2F  W.E.  KA-9M3 

WaatliifkMaa  I79AW2F 


A3-IRTY  9  .95 
S3>1SP  .45 
U-ISPN  .59 
83-IT  1.39 

S3-2AP  1.95 
93.23AP  1.49 

U-22P  3.19 

93-22J  1.49 


S3-1AC 

S3-1AP 

U.IP 

93-lH 

S3-1HP 

U-U 

t3.1R 


16.30  UO-22C/U91.aO  Ua-17^$17.60  Ua-102/U  $.80  UO-176AJ  9.12  Ug-2^ 

.W6,Utl-23^  1.20  Ua-67^  1.70  UO-103/U  .68  UQ-177/^'  .24  UQ-R 

1.26  UO-28^  1.80  Va-M/V  .70  UO-104/U  1.40  UU-IJJ^  .95  UO-g 

1.26  UO-28C/U  1.10  UO-88A/U  .90  UO-106/U  .16  UO-lOl/AP  .80  UO-» 

1.06  1  UO-24/0  1.30  UO-60VU  2.18  UO-108AJ2.80  MX-IMAJ  „.75  110-2^ 

1.60  Ua-26/U  1.38  UO-8S/^  1.76  UO-106AI  2.60  VO-m/V  2.80  110-2 

1.60  UO-27^TJ  1.26  UO-86/U  1.60  UO-14^  1.96  UO-201/U  1.96  UO-2 

.86  UO-27A/U  2.26  00-86/0  2.25  CW-186/0  .60  00-208/0  .68  00-2 

1.60  00-28A/0  3.96  00-87/0  1.40  00-166/0  82.60  OO-^/O  1.46  00-2 

1.00  00-29/0  .96  00-88/0  .90  00-167/0  8.78  00-224AT  1.18  00-2 

1.06  00-30/0  3.38  00-89/0  1.10  00-171/0  2.28  00-236/0  8.86  OQ-S 

1.80  00-34/0  9.76  00-90/0  1.16  00-178/0  .33  00-246/0  2.28  00-4 

1. 30  '  00-86/0  12.80 ' 00-98/0  1.86  00-178/0  .12  00-284/0  2.75  00-61 

QUOTATIONS  UPON  REQUEST  ON  ANY  CONNECTORS  NOT  LISTED  HERE 
MC-377  PLr360A1  PL-335  I 

MC-320  PL-2741  80-339 

PL-266  PI/-284  80-264 

PL-260  PL-293  TM-201  I 

COAXIAL  CABLE 

M  Ft.  Typa  Pf 

>210.00  RCL20/O. 

660.00  R0-29/0. 

900.00  R0-34/0 

1260.00  R0-85/0. 

1460.00  RO-84VI 
220.00  RO-66/tJ. 

160  00 
288.00 
676.00 


SPRAGUE  PULSE  NETWORKS 

7.9  E3-t -299-978.  7.9  KV,  "E"  Cirault  I  Mlaraaac. 

290  PPS  97  aliait  taia^,  3  uettaai . 94.30 

7.9  E3-3-299-47P,  7.9  KV.  “E"  CIravit  3  Mlaraaac. 

299  PP9,  97  anma  lai^.  3  aaetlana . 99.79 

7.9  E4-I9.99-97P,  7.9  1^  “E"  Clraalt  4  aaetlana. 

19  mleraaaa.  90  PP9,  97  ahma  InoaO . 99.29 

I9-E4-.89-790-99P.  19  KV.  “E”  alraalt.  .99  mlara- 
aaa.  799  PPA.  99  aOaia  laiBaO.,  4  aaetlana.  .M.29 
l9-E4-2.2-379-9tP.  10  KV.  alraalt,  2.2  ailera- 
•ae.  379  PPA.  90  ahma  Imoail.,  4  aaetlana.  929.29 
19  E4-9I-490-99P.  19  KV,  "E”  Clraalt  .91  nilera- 
aaa.  4M  PPA.  99  alinia  Imo^.  4  aaaliana. .  .937.99 
I9-A-I-499-90P,  19  KV,  “A"  Clraalt,  I  mlaraaac. 

499  PPA.  99  akma  ImpaO . 932.90 

ANTENNAS 

AT-4/ARN.I  . 9  9.29  _ _ _ 

AT.39/ARN-PT  (79  ta  400  MCI .  13.70  RO-O/U.. 

AT-49/ARN-4  (390  ta  3390MC) .  13.79  PO-7/U.. 

AN-99A/AP/0  ACR-621)  . .  1.99  RO-6/U.. 

AN-99A/AP/0  ACR-921)  ....! .  1.79  RO^I/U.. 

AIA  3CII  aanlaal  aean . 129.90  BU-OA/U 

AAA  Yaal— 4  clamant  490  ta  960MC .  9.00  RO-IO/U. 

AAA  Yaal— DaaMa  ataakaO  9  clamant .  14.79  RO-ll/U. 

ABA  Yaal— Daakla  ataakaO  970  ta  430MC. ...  29.40  RO-12/U. 


M-368 

M-960 

M-889A 

M-300 


17-163960  Eft-686696-6 

U-166132  E8-689172-1 


40120 

4913tA 


Trpe  Price  Per  M  Ft. 

RO-80/U .  8326.00 

RO-68/U .  60.00 

RO-68A/U .  70.00 

RO-60A; .  60.00 

RO-62tJ .  78.00 

Ra-77/U .  100. 0( 

ADD  28%  TO  PRICES  SHOWN  FOR  QOANTI- 
TIE8  UNDER  600  FT. 


Tree  Prk 

IUM3/U.. 

RO-17/U.. 

RO-lg/U.. 

RO-19/U.. 

RO-20/U.. 

RO-21/U.. 

RO-23/U.. 

RO-22A/U 

RO-34/U.. 


FILAMENT  TRANSFORMERS 
IHPUT— IIS  V.,  SO/M  CYCLES 
MFR  RATING  PRICK 

UTC  5  V  a  lA.-Hertn.  Scaled .  91.29 

GK  6  V.ct.  •  AA.  amd  SV.  «  AA 

Inaul.  784V..  Kmcl.  Caaa .  3.95 

UTC  4.3  V.  •  4A..Hann.  Scaled  .. .  1.45 

—  4.3  V.  Q  lA.-Opam  frame . 99 

GE  4.3  V.  •  29A..KKl.|Caae .  4.35 

GE  4.3V.  0  I.3A;  4.3V.  @  0.4A; 

5V  ^3A.-Opaa  Frame .  1.49 

Raytheom  4.3V.crr.  •  9A.;  4.9V.  0  5A. 

Imaut.  im  V  RMS-Harm 

Sealed .  2.39 

input— 20R/2S0  V.,  SO/M  CYCLES 
GE  3.9  V.CT.  •  19A.,  Iaaul..9KV 

Kad.  Caaa .  3.19 

GK  iV.  CT.  ••7.SA;  laaml.-l.S  KV 

Opaa  Fnmia .  3.49 

GK  9V.  CT.  •7.5A;Iaaul..7KV 

Opaa  Frama .  9.29 

GK  Sy.CT.  m  7.5A..  laaul.-lO  KV 

Bad.  FraBM .  4.39 

GK  INPUT  I99.9V.,  59/49  CYCLES ; 


OIL  FILLED  CONDENSERS 


2  0  LOW  INERTIA  SERVO  MOTORS 

DIalil  FPE-29-II— 78V  99  ay.  .11  Amp  4  Watta. 

Eaali  . 934.80 

KOLLAMAN— 49  Valt  99  ayala  4  watt*  1909  R^— 

aaw  . ,.922.90 

PIONEER— 19947-2-A  29  aalt  499  ayela  wltk  M:l 

radaatlan  fear  . SltllO 

PIONEER— CK  13  119  valt  400  ayala  laaladaa 
damalna  aifnal  tanarater  (aataayn) . 947.90 


TEST  EQUIPMENT 

•  Qan.  Radia  479B  Fraaaanay  Menitar . 9290.00 

•  Oan.  Radia  991 A  Free.  Davlatlan  Mater.. .  97.90 

•  I-72K  AImcI  Aanaratar  .  49.90 

•  Oamant  I79A  Oaalllaaaapa .  229.90 

•  Gan.  Radia  797.pl  Pawar  Aaaaly .  27.00 

•  A.  W.  Barker  Lake.  VM-29  VTVM .  99.09 

•  TA-IOA/APN  Delay  Lina  Teat  Act .  49.99 

•  TA-I9/APQ-9  Callfcratar  .  199.00 

•  CWI-90AA0  Ranta  Callkratar  far  AAA,  AAE, 

AAV  and  AAVC  Radara .  30.H 

•  CRV-I4AAA  Pkantam  Antenna  far  Traaamittara 

ap  ta  490  MC  .  11.79 

•  3  CM  Plekap  Harn  Antanna  AT-AO/UP. .. .  9.99 

•  l-ISOA  Alpnal  Gaaaratar — 19  cm .  199.90 

•  BC-221  Fraaaanay  mater .  129.09 

•  CW— MAAM  Fraaaanay  Mater — 19  CM  . . .  97.90 

•  Waatan  Medal  I  D.C.  Mllllamatar  190/1990  MA 

witk  laatkar  caaa  .  79.90 


TRANSFORMERS 

Waatlnpkcaaa— Hlpanll— Prl— 116V  80  ey.— %  KVA 
— «o  91— MOV  •  1.66A;  Sac  93— MOV  0  1.66 

A  . 919.79 

O.E.— HI  Valtaaa— Pri— I16V  90  ey— Sac.  9950  V  » 
90  MA.— It.^V  InauUtlon  . 919.90 

GENERATORS  AND  INVERTERS 

Ecllpaa-Planaar  type  7I9-3A  (Navy  Medal  NEA.3A) 
Oatpat-AC  1 19V  I9.4A  999  ta  ItOOey.  Id:  DC  30 

Valt*  90  Amp*.  Brand  new . 939.60 

Ecllpaa-Planaar  type  1239-AA.  Oatpat-30  Valt*  DC 

19  Amp*.  Brand  N*w-(>ttalnal  Paaklnp _ 919.99 

PE-199  Inverter— 13.8  VDC  ta  119  VAC  499  n  17$ 

VA  Id  (new)  . ^.90 

PE-219  Invartar*  29  VDC  ta  IIS  VAC  499  ay  1600 

VA.  (New)  . M9.90 

Pienaar  Type  900-IB  Invarter-IOVDC  to  129V  900 

ay  7  am*  AC  (a*^) . 922.99 

0.  E.  Inv*rtar.29  VDC  ta  129  VAC  990  ay  790  VA 

Id  . 939.60 

AYR  Invartar  9VDC  to  110  VAC  99  *v.  75W.. 922.99 
PU-7/AP  lnvartar.29  VDC  to  IIS  VAC  400  ay  2900 

VA  (aaad)  . 97S.09 

Ecllpaa-Planaar  tm  I2I2I-IA  Invartar^Valtapa  and 
fraaaanay  rapalatod — 24V0C  19  Amp  Inpat — AC 
aatpat  (lOV  3d  499  ay  290  VA  0.7  PF— (New) 


dampinp  alpnal  panaratar  (aateaynl, 


RELAYS 

Stoma  type  4AH— 29001)  4  ma  DC  nail— SPOT  acn- 
taeta— narmatlaally  aaatod  9  pin  plap-ln  kaaa  18.30 
Btovan*  Amald  type  171  Mllllaa*  relay— 090  ahm  call 

APAT  NO  aantaat* . 96.90 

Catlar  Hammar  and  Saaar*  D  type  B-7A  aaataatar — 
24  VDC  call— «PST  NO  290  Am*  aantaat*.  .M.79 
Prlaa  Bra*,  type  ISI-M— 229  VAC  aantaatarw^PAT 

NO  daaktoM  30A  aantaat* . 93.26 

O.E.  CR8I9I-IA6— 119  V  99  ey.  AC  aaataatar  4P9T 
39  Amp  aantaat*  plaa  twa  aaxlllary  SPOT  aan¬ 
taat*  . 914.60 

RAM- 119  V  99  ay.  AC  call— DPDT  3  am*  Can- 

tact*  . 93.20 

Sloma  tap*  9F— Call  3899  ahma— pall*  la  •  2.SMA 
ant  V  .S  MA— aappar  civ*  tar  allpht  time  delay. 

Cantaeto— SPOT  2  Am*  . tSj* 

Alfma  type  9RLP— Deal  call  99  ekma  aaeh,  jmll*  In 
•  I2MA  ant  •  lOMA.  Cantaeto— APDT  2 

Am*  . 93.75 

Laaak  type  1921— Call  119  VAC  90  ay— Cantaeti 
APAT  NO  Dankto  Break  19  Amp.— Myaalax 

InanI . 93.26 

Cramer  Medal  IC2H— II9V  99  ay.  mater,  lataival 
timer— twa  APAT  ISA  aantaat*  tan  I  hr.  aR  I  hr.) 

can  be  adlnitad . 92.96 

Waatan  Medal  913 — I2W  ahm  mavina  call;  SO  mlara- 
amp.  Cantaat*  35  mllllamp . 919.99 


METERS 

I  MA  DC  31V  R  Dajnr  Mad  319  (0-4KV  acato). 95.76 

600  Mleraamp*.  DC — 2'V  rannd-— Ann . 4.30 

Ima.  DC  Fan  tyaa-^  aaal*  (ram.  fram  apnlpt)  3.96 

600  ma.  DC  2'_i'  R.— Ganaral  Elaatrl* . 2.99 

9  am*.  AC  r  R.— JBT . 4.11 

30  V  DC  2'/.'  R.— Ganaral  Elaatrla .  3.99 

3  amp.  RF  3'V  R.— Waatan .  9.00 


4K  SS  !  50K  89  5  htaR  SS 

SK  SS  99K  I/O'  $1.2S  docll 

DUAL  “J"  FOTS. — $2.95  m. 

fSO'88  390  88  3600  88  3.6  mac  88 

100^  600  S8  lOK  SS  6  mad^ 

36098  IK  88  1  met  88  1K/36K  K* 

VrIFLE  "JJJ"  pots.— $3.B5  m. 

199K/199K/I90K  H*  39K/1S0K/1SK  H* 


SOUND  POWERED  TELEPHONES 

U.  A.  NAVY  TYPE  M  HEAD  AND  CHEAT  BETS 
U.8.1.  A-200  W.E.  D.I739I3 

A.E.  GL932AAO 
ANY  TYPE-414.99  EACH 
TA-19  Type  Handaat* . 99.2S 


SPARE  PARTS 

FOR  ARMY  AND  NAVY  RADIO, 
RADAR  li  SONAR  EQUIPMENT 
N/APS-I  AN/APH^  AN/ARC-9  I  OCR 
M/AP$-3  AH/APN-O  SF  loCI 

n/ap$-4  am/arc-1  sl  Iocl 

N/APS-1S  AN/ARC-1  SO  WlA 


March,  1953  —  ELECTRONICS 
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3.75 

!  .945 

14KV 
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4.14 
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1.78 
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IS 

310V  AC 

4.44 

4 
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1.33 

1 
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I4KV 
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4 

440VAC 
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• 
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1.95 
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3.95 
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39KV 
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3.0 
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1.99 
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'  1 

30KV 
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7 
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4.24 
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3.59 

.9 
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3.49 

5 

440VAC 

4.44 
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3.49 
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1 
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i  .93 

3900 
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OILMITES 

3 
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.99 

.95 

1.95 
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30.99 

.9 

444 

OM-450 

.44 

1-1-1 

1399 

1.U 

.91-.93  4999 

1.45 
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SEARCHLIGHT  SECTION 


715-19  ARCH  ST.  PHILA.  6,  PA 

rc»tpfiones  -  MARKET  7-  6771  -  2  *3 


///  NEW  LOW  PRICES  !!! 

TUBE  SPECIALS 


GUARANTEED 

BRAND 

NEW 


HK-14 

RK-2S 

FC*2/ 


IN2I.. 

INJIA 

IN2IB 

IN22 

INM 

IN22A 

IN23B 

1N27 

INII 

INM 

INMA 

INJa 

INIA 

INM 

IN4I 

IN42 


I2S1.7GT 

I2SN7GT 


SYNCHROS 


IMMEDIATE 

DELIVERY  FROM  STOCK 


tJiFl  C-44fM-«  C-7n4« 

tJlOl  C-S«7M  C-7tfM 

fJIHI  C-M77A-1  C-7t4ie 

tllMl  C-494M-I  C>7M11 

USAt  C-«*4M  C>7«414 

UiDl  C  »f 4—  1  C-7M1I 

fJlHAl  C>77*10  C*7M7« 

UDSAl  C-7«3tl 

SyNCHRO  ILOWH  FUW  IMDKATORS 


GENERAL  ELECTRIC  ARMA 

CONTROL  INSTRUMENT  BENDIX 
FORD  INSTRUMENT  KETAY 

HENSCHEL  DIEHL 


SYNCHRO  CAPACITORS 


Ttrms  20%  cash  with  ardor,  balanca  C.  O.  D. 
uniats  ratad.  All  pricas  not  f.  O.  B.  our  wora- 
housa,  Phila.,  Banna.,  subjaei  to  ehanga  with¬ 
out  netka. 

CABLE  AODREM  •  “LECTRONIC  PHILADELPHIA" 


ELECTRONICS  — Morcfc,  1953 


ELECTRONICRAFT 


27  MILBURN  ST  BRONXVILLE  8,  N  Y 

PHONE  BRONXVILLE  2  0044 


SEARCHLIGHT  SECTION 


Micro*Wav« 
Lovei*  Fr«q.  M«t«r 
375  to  725  MCS 

Modal  T8-1ST/U  U  a  compact, 
wir-cootatiMd,  liatUrT  po*- 
•rcd,  predMoo  1  Mcl 
frcquancT  meter  which  pro- 
Tldm  quick,  accurate  read- 

Ilno.  Uequlrea  a  dandard 
l.SV  "A"  and  MV  "B  "  bat- 
terr.  Hat  O.S  MIN.  time 
•wlteb.  CcwtaiiM  durdllT  eoo- 
•tructad  H1-"Q"  reeooatnr 
wltii  areraaa  ‘'Q"  at  tOOO 
worklna  dlreetlj  Into  detector 
tuba.  Uaaa  WT,  liM  and  SM 
Tutiaa.  Completa,  new  with 
but.  book,  probe  and  apare 
kit  of  tubaa.  Leaa  battarlea. 


HIGH  VOLTAGE 
OIL  CAPACITORS 


.Ml  MFD  SO.OMV  DC.  .t37.M 
.01  MFD  5.000V  DC.,. $2.05 
.02  MFD  5.000V  DC... tt.SO 
.025  MFD  50.000V  DC.  .545.00 
.025/.025  MFD  50.0MV  DC 
$59.50 

.1  MFD  500VDC...$  .95 
.1  MFD  S.OMV  DC...$2.9j 
.135  MFD  7.5MVDC...U.95 
.15  MFD  12.000V  DC...27.SO 
.2  MFD  SO.OOOV  DC— J$7.50 


RADIO  MODULATOR 

Typa  BC-423-B,  or  tweeter,  la  a  miniature  kejrlnf 
unit,  modulator  and  tranamltter  combbied.  A  di¬ 
pole  mounted  atop  the  tweeter  caaa  radlatee  a  algnal 
pulae  at  205  meiacTclea  modulated  bx  pulaea  oceur- 
inc  at  4.008  Cl'ST  Uaaa  2-0J7.  l-OFO,  1-055.  1'5W4 
tubaa.  Operatea  from  115V.  80  ej.  louroe.  Bran<l 
new  Includlni  tubaa  and  Inatructlon  book _ $29.50 


MFD  15.000V 
MFD  20.000V 
MFD  50.000V 
MFD  7.500V 
MFD  15,000V 

MFD  e.ooov 


MOTOR  GENERATORS 

2.5  KVA  DMil  Elaa.  Ca.  ItODC  to  120AC.  00  (T.. 

1  Ph..  Complete  with  Maanatlo  Controller.  1  Field 
Hheoa  and  full  aet  apare  parte  Inrludlni  apaie 
armaturaa  for  moerator  and  motor.  New.. $295.00 

2  KVA  O'Kaala  and  HarrHt.  116DC  to  120AC.  60 

tj.,  1  Ph,  Export  CraM.  New . $195.09 

MOTOR  dCNERATOR,  TTPK  COU-2 

Unit  of  U.  H.  Nary  TCK-T  Tranamltter 
Motor:  2  H  P.,  230  V.D.C..  10  ampa. 

Uenarator:  1500V.  DC..  0.4  A.  500V.  D  C..  0.S5A. 
115  V.D.C.,  1.5A,  12  V.  D.C.,  2A.  3488  n.P.M. 
Half  excited.  Brand  new  Includlnc  apare  artna- 
tur . . 


RADAR  EQUIPMENT 


FILAMENT— 400/2800  CPS.  Input— fl/76/80/5.‘l/ 10.- 
/115/125V.  Output-  5V8A/5VSA/5V0A/8.SV  0  5.\. 

No.  7248010— New  . $1.95 

PLATE  WECO  KS  95M  800  CT.  Pti;  115V,  Sec: 
1350-0-1350  at  .057A  |27M  V.  Total).  Elecatat 

abided.  WL  2.3  Iba  New . $2.95 

Plata.  Thardartaa  «T4a589.  1030  VA.  PrI:  105- 
120V.  500  cr.  1  PH.  Sec:  5800V.  Center  tapped. 

1.5KV.  Inaulatlon.  Brand  new . $n.W 

PLATE  4  FIL.  WECO  KB9555.  4M  ej.  Prl:  115V. 
Sec.  »1:  930-930.  Sec.  «2:  Three  e.3V  wbid- 

Inia  . $3.95 

FILAMENT.  400/2400  cpa.  WECO  KS95S3.  Prl: 
115V.  Sec:  5.2V1.25A/4.35V1.5A  Elecatat  abided. 

Wt.  0.5  Iba.  New . $2.95 

PLATE  4  FIL.  4M/2400  CT.  Prl:  0/80/115V.  Sec: 
«1»1200VDC  at  1.5MA.  See.  «2a<4M  VDC  at 
130MA.  Fll.  Seca:  44V4.3A/9.35V0.5A  (Ins. 

1500V  )/5V2A/6V2A  . *4.95 

RETARD.  400  oj.  WECO  KS9S95.  4  Henry 

IM  MA  . $1.75 


DYNAMOTORS 

Navy  typa  CAJO-2II444.  Input:  105  to  180DC.  Out- 

Kt:  either  20DC  at  20  amps,  or  18DC  at  40  ampa. 
dio  fllterad  and  oompleta  with  Una  awltch. 

New  . $99.50 

Type  PE94CM.  For  SCIl-522.  Brand  new  In  ovar- 
leaa  caaaa  . $19.50 


Typa  SO-I  (lOTM)  aaaembly  with  reflector,  ware- 

(ulda  noxxle,  drive  motor.  New . $279.50 

Typa  90-3  (3  CM.)  Surface  Search  type  with  re¬ 
flector,  drive  motor,  etc.,  but  leaa  plumbtnp.  New 

In  original  oaaea  . 9189.50 

Typa  90-13.  (lOCM.)  Aaaembly  with  14'  dlah. 

dipole,  drive  motor,  gearlnf.  New . $149.50 

Ali«  In  stock  —  aixtre  refleetora,  noaxlea,  probes, 
right  angle  henda  for  80-1  antennas. 


AMPLIDYNES 

'.  Input:  27 VDC.  Output:  OOVDC. 
I  RPM.  Typa  MO-27-B.  New  $84.59 
NJI9A.  Input:  27VDC,  44  Anma. 
tput:  OOVDC  at  8.8  Amps.,  UO 


MODEL  AN/APA-10 
PANORAMIC  ADAPTER 


HIGH  POT  TRANSFORMERS 

High  Vattaga  Trans.  Wedtngbouse  Prl:  115.  88  ey. 
Sec:  15,000  C.T..  00  MA.  Good  for  Hl-Pot  leet 
sat  up.  C.  T.  ungrounded . $39.50 


SMALL  D.C.  MOTORS 

O.E.  IRA$0Li2A.  Armature  rVDC  U  8.3  Ampa. 
Field  iOVDC  at  2.3A  RPM  4000.  RP.  0.5. 

New  . 227.50 

Otter  E-7-1.  27.S0C.  1/MHP,  S600RPM.  Shunt 

Wound.  New  . $0.50 

Dnaisrs  Ca.  type  ELBA.  24VDC.  40-1  gear  ratio. 

For  type  R-4  intervalometer.  New . $0.$0 

O.E.  Modal  5BBT47AB1I  UOVDC  Perm.  Mag. 
M  RP.,  1725  RPM . 923.10 


TEST  EQUIPMENT 

T9-I27/U  Lavato  Frag.  Mttir-<75  ta  725  MC. 

New,  with  Instruction  book . 270.90 

T9-47MPR  Test  Osalllatar.  Range  on  funda- 
menula  40  to  500  MC.  Part  of  APB  teat  set-uu. 

New  with  Instruction  book . $275.00 

T9-407/U  Peak  to  Peak  V.T.V.M.  New  with  tn- 

•truetion  book  . M.50 

RIIIA/APR-IA  Raeelvar.  Ranito  from  1000  to 

8000  MC,  with  Instruction  bo^ . $575  00 

APR-1  Raeelvor  with  TN-18  tuning  unit  300  to 

1000  MC,  with  instruction  book . $450.00 

APR-1  Raasivsr  with  TN-17  tuning  unit  and  In¬ 
struction  book  . $450.00 

TU-SO  toniag  anlt  (llO-nOMC) . 191.00 


PiwvMm  4  TyfM  •$  PratMlatlnii: 

(1)  PaiMMMiilc  (2)  AntrI 
(2)  Ot«lllofr«Fhic  (4)  Oicilloacopk 

Daatgned  for  uaa  wUh  raoatvlng  equlptnasit  AN/ 
AilR-T.  AN/ARB-O,  AN/APR-4,  SCR-587  or  any 
racalvar  with  I.F.  of  455  ko.  i.Sae  or  30mo. 

With  21  tubes  Including  S'  toopa  tuba.  Ccavartad 
for  oparatlan  on  115  V.  10  eyela  gonna. 

Prlaa  .  $24S.OO 

Gov't  Com  $1800.00. 

AN/APA-10  00  Page  Tseta  Manual . 12.78 


HIGH  QUALITY  CRYSTAL  UNITS 

Vaatan  Electile— typa  CR-IA/AB  bi  boldara.  H' 
iln  spaMag.  Ideal  for  net  frequency  operation. 
IvallaMe  bi  quantitiet,  1910-8850-0370-8470-8510- 
I010-0870-0090-7»0-7890-7880  -  7800  -  7480  -  7580- 
rrtO.  AU  fundamentals  In  KC.  Good  multipUera 
o  higher  frequasiclca . $1.25  aaah 


RELAYS 

Btruthara-Ounn  1BXX119,  110  A.C . 

Advanoa  type  450C,  SPOT,  110  A.C.... 
Uach  typa  1164A,  8PDT,  111  A.C..:.. 

lisaeh  tns  1064.  ^  M-MV  D.C . 

Clara  mug-la  bast  No.  SOFMX  US  A.C 
G.R.  Plug-ln  bale  flaiuOtiva  KtfJtlS... 

Western  Baetrlo  D-16S7I1  Plug-ln . 

Uuardlnn  Tims  Dalny  typn  B-O-SPDT.. 


RAYTHEON  VOLTAGE  REGULATORS 

AU  Input  tops  0S-180V.,  60  qy,  1  Ph.  Ontnut: 
UIV.  00  Watts,  ^of  1«  Reg.  Wi  30  Iba.  H 
X  Ml'  L  x  4Jt^$V.  Ovcrlo^ protoetad.  Stnidlly 


TIRMS:  Mta4  Cancanig  Nat  St,  FOt  traRa* 
vWa,  Naw  Yariu  All  Marchasitba  CRaraRtaat 
Pricat  Safciact  ta  CliaRRa 


ELECTRONICS 


lawanaffiiMiaMniiiaHam 


r 


SEARCHLIGHT  SECTION 


80-1  (MAOS)  Anunn*  BfOwtor  AsMoibUM 
(BTSOS) 


80-1  RF  CoupUnf  Wat«cu1<]c  to  Traiumlttor 
(ZS04) 

80-1  BF  BjraUm  ond  duplnlng  coTit7  (RFMl 
with  VSO<) 


AMPLIFIERS 

OB  8«nro  tjrp*  *CV1C1  400  CTOta 
Constant  Output  Un«  RC-7S0C 
8Tnehro  Ampllflm  for  Radar 
latcreommunleatlon  tjpa  BC-e05 

ANTENNAS 

MR-Kl  Coast  Guard  SSM  ft  whips 
A8-83  APT-J.  AT-MA/APT,  A8-et/AFS-lS 
^ISS/APR  for  APR-SA 
TDT  RADAR  JAMMKR  HORNS 
PARABOLOIDS,  MAONKfilUJt  DISHBS  ITH’  dU. 
SCR-OU-A  (part  of  RC-153-B  Antrunal 
CU  04/.VPT  Antanna  matching  unit  SO  ohm  unhal. 
to  lOU  baL 

POTENTIOMETERS 

W.R.  K8-151S8  Uncar  Sawtooth 
W.K.  KS-87M  for  8CRSt7  Radar 
W.E.  K8-8801  Motor  Dritni 


400  CYCLE 


AMPLIFIERS 

Type  2CV1C1 


Brand  New . $29.5( 

Matal  DiMt  Cow  Incliidod 


SCR-522  EQUIPMENT 

Complcta  BC-4S4C  rceeicCTS  and  BC-0S8AM  Trans- 
mliurs  Including  mounting  racks,  plugs,  eonnaotan. 
P.R.  04CM  dynamotor.  Brand  now  equipment  with 
instruction  manuala 


CRYSTAL  DIODE 

Bylnnla  INllB.  In- 
dirlduaRy  boxed  and 
paired  In  leaded  foil. 

$3.00 


WeeMaghease  “Varlaa  lypa”  Cantrallen;  600  watts; 

110/SM  designed  as  an  adjustable  speed  eontroUer 
but  can  be  used  for  any  appUcaUon  requiring  a 
yarlaMe  transformer.  Brand  new  and  an  ex¬ 
ceptional  1^  at  .  $12.00 


SOUND  POWERED 
CHEST  SETS 


U.  8.  lastraaMet  Ca.  No.  A-$S0  Combtnatloo  head¬ 
set  and  cheat  mlcropbona  Brand  new,  liseludlng 
10  ft.  of  rubber  oomad  cable . $I7.M  eaan 


MISCELLANEOUS 

Cathode  Ray  Shields  for  S'  tube . $3.7S 

10  CM  Waeegulde  M*  elbow . $20.00 

Adel  Clampa  assorted  types — write  for  samplee 

Shock  Mounts  rnrd  *J0 . $.40 

Shock  Mounu  .  S.  Rubber  OSISOC . $.30 

Conunando  Pole  Sacks  (Cook  Elec.  Co.) . $1.00 

Swltobboard  lamp  Receptacles  A  Jewels . $.40 

Flia  Detector  Wlloolator 

Noi  A-4S4$.  Ord.  No.  B  $57730 . $1.00 

Dial  Drire  Assembly  for  Bendlx.  MN-S3-T...  4.50 
InstrueUon  Manual  for  SCR  lt3A.  B.  C,  O.  B.  2.00 

Solenoid  Cannon  14  V.D.C.— New .  1.45 

Attenuators  Teeb-Lab  500/500  type  700 .  4.7$ 

Volume  control  Dual  for  BC-4S30 . BJ$ 

Switch  000  V.,  OOA.  Bendlx  CBlt07S . 040 

Switch  Arklaaa  0  esc.  Rotary . 4.10 

Switch  Arkleae  10  see.  Rotary . 07.50 

Switch  Panela  SA-S/FRC . $12.00 

Switch  Micro  R-RUT . $.0$ 

Switch  Nary  Rotary  OOtTOOl . il7.$0 

Ccntactor  f^-tSAOO  for  SG-l  radar . $24.7$ 

Band-Sirttsh  aasembly  for  AR-$8  iaoatrer....Ti0.$0 

RT-T-AN/APN-l  RaoslTars 

BC-4$SB  Modulators 

BC-1300M  Jack  Boxes— large  quantity 


.■UlliMHIlWuniSr  OB 


LINEAR  SAYTTOOTH 
POTENTIOMETER 

W.E.  No.  KS  15138 

The  d-o  potentiometer 
of  a  cloeed  type  dle-oaat  aluml- 
X  num  alloy  frame  conslstlno  uf 
\  \  a  continuous  tael  stance  winding 
^  I  to  which  sleetrle  power  is  eup- 


bearing  on  the  reelstinee  wlnd- 
lag)  and  two  take-off  bruahae 
are  prorlded  for  the  output  rolt- 
age.  Varying  the  position  of  the  brushes  railes  the 
output  Toltags  In  accordance  with  a  linear  sawtooth 
ware.  The  potentiometer  Is  exdted  irlth  34-rott 
direct  currant.  Is  arranged  for  panel  or  bracket 
mounting.  Is  approximately  $-11/16  Inches  In  dia¬ 
meter,  3  inches  deep,  4%  Inches  long,  and  has  an 
approxlmats  weight  of  one  pound.  External  con¬ 
nections  arc  made  through  a  standard  AN  type 
connector. 

Brand  Nsw . $5.75 


RADAR  SETS 

MODEL  SQ.  Portabls  radar  set,  lOCM.  Operates  on 
#0-130  aolt,  60  cy.,  1  Ph.  "A",  •’B”,  and  "•PPl” 
presentation.  Comidete  rrlth  tech  manual  and  full 
set  of  operating  spare  parts. 

MODEL'  80-1.  Consists  of  complete  equipment  In¬ 
cluding  Radar  Transmitter -Recetrer  CRP-43AAK- 
3,  Range  and  Train  Indicator  CRP-55ABC-3,  Con¬ 
trol  Amplifier  CRP-50AAT-1,  Motor  Dynamo-Am- 
pUller  (AmpUdyiM)  Ca-$1AAT  and  Antenna  As¬ 
sembly  CRP-f6ABJ-L 

MODEL  A8Q-1  Radar  unit  consisting  of  transmit¬ 
ter  and  conyerter  assembly  CPR-43A]aC,  Antenna 
Aasembly  CRP-ACZ.  Mounting  Base  CPR-IOABE. 
etc. 

Spare  Parts  ayallable  for  Modal  SQ  and  SQ-1 
Radar. 


MISC.  RADAR  EQUIPMENT 

Modulator  UnlU  for  80-11  (Cl'B-SOAGD) 

Pulse  Timer  units  for  8D-5 
Transmitter- Beoelrer  units  SO- '3 
Spare  Parts  for  80-1 
Spare  Parts  for  SQ 

Marker  Oscillator  CrystaU  In  holders  #8..35KC 

Bearing  Control  Units  CRP-$3AEK 

Synchro  Amplifiers— Bendlx 

#0*  Waregulde  Bends  lOCM  Bronxe 

Signal  Monitors  CRP-60AAN 

Repeater  AmplUlars  CBM-50AFO 

OsclUator  Tube  Carltles  for  SO-1.  13  etc..  RFSOS. 

lOCM  Homs,  IH'  X  3*  wangulde.  standard  con¬ 
tact.  naoga  Input,  dreularly  polarised  bora  out¬ 
put 

Duplex  Tees  #323005-17 
AP8-10  Modulator 

AuxlUary  Rectifier  CABM-$0$37  180  $  Radar) 

SO-1  (06AQB)  Antenna  R.F.  Noails  Assemblies 
(RF50$) 


80-1  (6AOE)  Antenna  Waregulde  Resonance 
Chamber  AsesobUee  (RFS15) 


REPAIR  PARTS  FOR 
BC-34S  RECEIVERS  (H,  K,  L,  R,  Only) 

Also  BC  $$4  Models  F.  K..  Colle  fsr  ant.,  r.f.,  dsA. 
oso.,  LF.,  AW.  oac..  xtal  fUtecs.  4  gang  eo^. 
fnxu  pan^  dial  asasBbllee.  roL  oonts.,  slo.  Write 
for  complete  list  and  free  (Uagram. 


AUTO  TRANSFORMER 

Q.R.  400  cy.  Cat  Na  $0G1I4 
K.V.A  .#458— .6$0P  VoUs  400/ 
345/830/115  NSW . $4.50 


PARABOLOIDS 

17)4"  diameter,  spun 
mapnosium  dishos,  4 
inebos  doop.  Rsinfercod 
perloMtor.  Two  sots  ot 
mountinp  brockets  on  * 
roar.  Opening  at  apex 
for  wovoggide  dipele 

1  assembly  1)4  x  1H". 

jpr'Sjsh.^  * 

BRAND  NEW . 

PER  PAIR  $12.50 

G.  E.  BATTERY  CHARGER 
CharfBt  54  call  battsry 
at  from  1  to  10  om^oro  roito 

Input  115V.,  60  cy.  1  Phaas. 

The  model  6RC36F16  Copper  Oxide  battsry  charger 
conalets  of  a  transformer,  a  secondary  reactor,  a 
copper  oxide  rectifying  element,  a  rsntllatlng  fan, 
control  dreults  and  auxlllaiy  equlpmant  neoeasary 
for  proper  operations.  Tranaformer  tapped  for  earl- 
ons  supply  rohags.  Eight  secondary  taps  for  sd- 
justlag  changing  ratA  Built  Into  ssetal  cabinet. 
Metered. 

Complete  srlth  spare  fan  and  fussA  Nsw  In 
original  packing  easea  Shipping  weight  approx. 
305  IbA 

Prko . $255.00 


SYNCHRO  CAPACITORS 

.$-.6-.$  mfd  Mark  1$.  Mod.  $.  type  1C . $1.7$ 

10-10-10  mfd.  Mark  I,  Mod.  $,  type  3C . $$.6$ 

30-30-30  mfd.  Mark  3,  Mod.  $.  type  »C . $6.56 


FLUXMITBR 

Used  to  caUbrale  Said  strength  of  msgaets  from 
500  to  4000  gauss  and  Indleala  polarity.  Probe 
has  gap  of  Iti'.  BeautIfuUy  buUt  In  hardwood 
saae  with  blBgsd  coeer.  Instructions  for  oporatlon 
on  under  rids  of  coeer.  Slsa  13%  x  •  x  $  In.  Ideal 
for  lab  and  school  nsA  Nsw.  An  escsptlonal 
ralus  at  . $$$.$• 
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SEARCHLIGHT  SECTION 


A  LEAVING  SUPPLIER  OF  ELECTRONIC  S  AIRCRAFT  EQUIPMENT 


INVERTERS 


WINCHAROIR  CORF.  FU  U/AF,  MOTN, 
kipiit  24  vto.  M  Mpt.  OHtpwti  IIS  rtt., 
400  cyda,  0.1  amp.,  1  pfc«M. 

HOLTZtR  CAROT,  TYFI  140F,  Inppt  24  vt*. 
■t  M  Mpt.,  OMtpwt  20  rto.  at  2S0  V.A. 
and  ns  vt«.  at  SOO  V.A.,  both  400  cycio, 

1  phOM. 

FIONEIR  TYFI  12117,  inpat  12  vtt..  oatpat 
20  rtt.  at  0  V.A.,  400  cycio. 

FIONEER  TYFE  12117,  inpat  24  rtt.,  oatpat 
20  rtt.  at  0  V.A.,  400  cycio. 

WINCHARGER  CORF.,  FU/7,  M62S00  in¬ 
put  24  rtt.  at  100  onip.,  output  IIS  rtt. 
at  21.0  amp.,  400  cycio,  1  photo. 

GENERAL  ELECTRIC,  TYFE  SD21NJIA.  In¬ 
pat  24  rtt.  at  3S  ampt.,  output  IIS  rtt. 
at  4SS  V.A.,  400  cycio,  1  photo. 

LELAND,  FE  21t,  Input  24  rta.  at  90  ampt. 
output  IIS  rtt.  at  1.S  K.V.A.,  400  cycio, 

1  photo. 

LELAND,  TYFE  D.A.  input  20  rtt.,  at  12 
amp.  output  IIS  rtt.  at  IIS  VJL.,  400 
cycio,  3  photo. 


ENGINE  HOUR  METER 

JOHN  W.  HORRS,  MODEL  MI-277  rocordt 
timo  up  to  1000  hourt,  and  ropoott, 
oporotot  from  20  to  30  roitt. 


VOLTAGE  REGULATOR 

LELAND  ELEC.  CO.  TYFE  R,  CARRON  FlU. 
Input  21  to  30  roitt  D.C.  rogulotod  out¬ 
put  1R.2S  rtt.  at  S  amp. 

WESTERN  ELEC.  TYFE  RC937R,  Input  110 
to  120  roitt  400  cycio.  Output  rariotlon 
0  to  7.2  ohmt  at  S  to  2.7S  ampt. 

WESTERN  ELEC,  TRANSTAT,  Input  IIS  rtt., 
400  cycio  output  ad|uttablo  from  92  to 
IIS  rtt.,  ratinp  .S  K.V.A. 

AMERICAN  TRANS.  CO.,  Tromtot  input 
IIS  rtt.,  400  cycio  output  7S  to  120  rtt. 
or  0  to  4S  roHt,  ratinp  .72  K.V.A. 


SYNCHROS 

1  F  SFECIAL  REFEATER  IIS  rt.  400  cycio. 
2Jin  GENERATOR,  IIS  rt.  400  cycio. 
2J1F9  GENERATOR,  IIS  rt.  400  cycio. 
2J1G1  CONTROL  TRANSFORMER  S7.S  rt. 
400  cycio. 

2J1H1  DIFFERENTIAL  GEN.  S7.S/S7.S  rt. 
400  cycio. 

SG  GENERATOR,  IIS  rt.  40  cycio. 

SDG  DIFFERENTIAL  GEN.  90/90  rtt.  40 
cycio. 

SHCT  CONTROL  TRAN.  90/S9  rtt.  40  cycio. 
SCT  CONTROL  TRAN.  90/9S  rtt.  40  cycio. 
SSDG  DIFFERENTIAL  GEN.  90/90  rta.  400 
cycio. 


ALL  FRICU 
F.  O.  R. 
GREAT  NECK 
N.  Y. 


TACHOMETER  GENERATOR 
&  INDICATOR 

GENERAL  ELECTRIC,  GEN.  TYFE  ANSSSI-I, 
Fad  mounHnp  3  photo  rorioblo  fropuoncy 
output. 

GENERAL  ELECTRIC,  GEN.  TYFE  ANSS31-2, 
Screw  mountinp  3  pheno  rorioblo  fro- 
quoncy  output. 

GENERAL  ELECTRIC,  IND.  SDJ13AAA, 
workt  in  con|unction  with  abort  ponoru- 
tert,  ronpo  0  to  3S00  RFM. 


D.  C.  ALNICO  FIELD  MOTOR 

DIEHL  TYFE  F04-23,  27  rta.  10,000  RFM. 


GENERAL  ELECTRIC 
D.  C.  SELSYNS 

RTJ9-FAR  TRANSMITTER  24  VTS. 

RTJII-  INDICATOR,  diol  0  lo  340*,  24 
rta. 


RECTIFIER  POWER  SUPPLY 

HAMMETT  ELECTRIC  MFC.  CO.  MODEL 
SFS-130.  Input  roltopo  20S  or  230  roHt, 
40  cycio,  3  photo,  21  ampt.  Output  2S 
rolta  at  130  ampt.  contlnuoui  duty,  • 
point  tap  twitch,  roltmttor  ammotor, 
thormo  rotot  all  on  front  panel. 


MISCELLANEOUS 

FIONEER  MAGNETIC  AMFLIFIER  ASSEM- 
RLY  Saturoblo  rooctor  typo,  dotipnod  to 
tupply  rorioblo  roltopo  to  a  torro  motor 
tuch  at  CK1,  CK3,  CKS  or  10047. 

SFERRY  AS  CONTROL  UNIT,  port  No. 
444RS4. 

SFERRY  AS  AZIMUTH  FOLLOW-UF  AM¬ 
FLIFIER,  port  No.  4S40S0. 

SFERRY  AS  DIRECTIONAL  GYRO,  port  No. 
4S4029,  IIS  rt.  400  cycio,  3  photo. 

SFERRY  AS  FILOT  DIRECTION  INDICATOR, 
part  No.  44S242  containt  AY  20. 

ALLEN  CALCULATOR,  TYFE  Cl,  TURN  t 
BANK  IND.,  port  No.  21S00,  2S  rta.  D.  C. 

TYFE  Cl,  AUTO-FILOT  FORMATION  STICK, 
port  No.  G10S0AS. 

FIONEER  GYRO  FLUX  GATE  AMFLIFIER, 
typo  12074-1-A,  IIS  rt.  400  cycio. 


363  GREAT  NECK  ROAD.  GREAT  NECK.  N  Y 
Telephone  GReat  Neck  4-1147 
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INVERTERS 

GENERATORS 


SYNCHROS  DC  MOTORS 
SERVO  MOTORS  ACTUATORS 


AC  MOTORS 
GEAR  MOTORS 


MRVO  OUTPUT  TRANSFORMIR  -  Sparry 

#661824.  Hermaticolly  laolad  loturabi*  rtactor 
!lyp«.  1"  X  1'/4"  X  3%"  high.  Wt.  9  oi. 

#SA-  266  . .  $6.75 


PHAM  CHANOINO  TRANSFORMIR  -  GE 

#70023.  113  volt  tinglo  photo  400  cycia  ir«pwl, 
providing  3  photo  115  volt  400  cycio  output 
.048  kvo  ond  .33  powor  foctor.  Siia  2'4"  x  2H" 
X  7".  Wt.  lb.  #SA-364  .  $3.75 


AIRISIARCH  LINEAR  ACTUATORS  -  4  typat 
ovoilobla;  AR-42,  AR-46.  AR-4017,  and  AR-63. 
113  voitt,  400  cycia  tingla  photo.  Comprattion 
and  tontion  25.30  lb.  ttotic  200  Ibt.  Approx.  4" 
troval.  Wt.  1.5  lb.  #SA-326  .  $19.50 


DC  ROTARY  ACTUATOR  -  Whito  Rogort 
#6912X.4  Typo  3.  24-voltt  d-c  @  .4  amp.  30  in, 
lb.  torqua  @1.3  rpm.  5W  x  4"  x  4Vi".  Wt.  3 
lb.  #SA-383  .  $13.30 


1SF  NAVY  SYNCHRO  -  115  voitt  400  cyclat. 
May  ba  utad  on  26  voitt  60  cycia  for  induttriol 
purpotot.  3.625"  X  2.25"  diom.  Lorga  quantity 
ovoilobla.  Othor  Navy  tynchrot  in  ttock.  Wt.  1.3 
lb.  #SA-29  .  $54.30 


DC  ROTARY  ACTUATOR  -  Whit#  Rogort 
#6913-3  Typo  3  .24  voitt  d-c  @  .65  amp.  130  in. 
lb.  torqua  @  2.3  rpm.  6Vk"  x  4"  4Vt‘\  Wt.  4  lb. 
#SA-391  .  $19.50 


OIARHIAD  SHUNT  MOTOR  -  John  Ottar  Typo 
8-9-1,  27.3  voitt  d-c  @  7  amp.  Motor  tpaad 
5600  rpm.  Caorhaod  has  dual  output  thaftt  upon 
which  camt  octuota  collar  lavor  ormt.  Raduction 
rotiot  930:  1  and  230:  1.  7Vk"  x  2%"  diom.  Wt. 

2  lb.  #SA-333  .  $9.75 

SA-46  alto  availobla  with  12  volt  motor. 


ILICTRIC  TURN  AND  RANK  -  Army  Typo  C-1. 
24  volt  d-c  inttrumant  tixa  gyro  in  ttandord  cat# 
3%"  diom.  X  6H"  long.  May  ba  modifiad  for  sig¬ 
nal  taka-offt.  Wt.  1  lb.  #SA-382  .  $24.50 


OIARHIAD  DC  MRUS  RIVIRSIRII  MOTOR  - 

John  Ottar  Typo  A-16B-26R.  36  voht  d-c.  Output 
shaft  limitod  to  two  revolutions  in  aithar  direction 
by  com  oparatod  G-E  Switchattas.  Finion  and 
worm  gear  used  in  gaarhaod.  416"  long  x  1%" 
high  X  3"  wide.  Shaft  axtandt  from  top  of  gaar- 
haod  7/16"  and  it  14"  diom.  Wt.  I  lb. 

#SA-  338  . . .  $9.50 


ROTARY  OIL  COOLER  FLAP  ACTUATOR  - 
Lear  Model  156-W24  voHt  d-c  @  9.0  amp.  Motor 
tpaad  10,000  rpm.  Intarmittent  duty.  Potontiometar 
follow-up  and  adjuttablo  limit  twitches.  716"  x 
316"  X  316".  Wt.  4  lb.  #SA.343  .  $19.50 


•  RADIO  CONTROllEO  SERVO  UNIT  -  Utad  in  Glide  lomb,  com- 
plate  from  racaivar  to  actuators  which  mova  control  turfocat.  Con¬ 
tains  tha  following  moior  componantt:  I.  Racaiving  tat  #AN  CRW-3 
(tC-453)  with  DM.32A  Oynomotor.  traquancy  ronga  6.0  to  9.1  me. 

2.  Multichonnal  tarvo  amplifier  (Amplifier  Selector  AM-41  .CRW-3) 

3.  Rorbar  Colmon  14  volt  d-c  rotary  actuator.  4.  White  Rogers 
rotary  actuator.  3.  24- volt  d-c  Gyro.  6.  Hooting  unit. 

#SA-3S7A  . . .  S175. 

SA-387B  At  obova  but  with  BC-4S4  racaivar.  Fraquoncy  ronga  3 
to  4  me. 

•  C-1  (M-7)  SERVO  MOTOR  UNIT  -  Manuf.  Nordan.  Small  tiia  unit 
containing  a  1  30  hp.  24  volt  d  c  motor  which  runt  constantly 
tt  3000  rpm.  Electric  clutches  and  brakes  angoga  motor  to  dif¬ 
ferential  gear  which  turns  a  1.13623"  diam.  cabin  drum  H  44  rpm. 
and  IS  13.3"  lb.  torqua.  This  type  of  orrongamant  permits  alntott 
instant  start,  stop,  and  ravarta  of  output  drum.  Wt.  B  lb. 

#SA-372  . . .  S29.S0 


•  AERIAL  CAMERA  MOUNT  -  Minnaopolit  Honaywell  #A-1SB.  3-channal 

servo  system  with  voriobla  raluctonco  pondulout  error  tanting  dovlcot 
for  deviation  from  vertical.  Completely  ttobilitad  camera  platform  far 
roll  and  pitch  with  ramota  control  of  oiimuth  rotation.  Packed  in  durable 
trunk  type  cases  for  sami-portoble  use.  Supplied  with  all  tubas,  inter- 
connecting  cobles,  amplifier,  power  supply,  and  invorlor  for  operation 
from  24  volts  d-c.  Only  one  available.  Wt.  109  lb.  #SA-9  .  S^S. 

•  CONVERSION  TRANSMIHER  -  Eclipse  Pioneer  #PEX-29732.  Contittt  of 
2  motor  ostembliat.  One  unit  contains  a  complete  mogitatk  amplifier 
assembly  and  113  volt  400  cycle  inverter.  Other  unit  consists  of  IF  syn¬ 
chro,  servo  motor  with  integral  rata  gaitarator,  dial,  plus  gears  and  olnar 
components.  Complata  schematic  available. 

#SA-408  . . . . . . .  S199. 

D  MAGNETIC  AMPLIFIER  ASSEMBLY  —  Removed  from  above  Conversion 
Transmitter.  Contains  I2SN7  electron  tube,  magnetic  amplifier  plus  ether 
tronsfornters  and  components  in  shock-mounted  case.  #SA-407  .„  S39.S0 


^3 


TmI  Typ«  PHM 

Cup.  V«Hf  Hm,  Cadi 

.01  1000  U4S  M4 

.01  1000  mT 

.006  1200  A2  .4%4 

.0001  1500  BE  IS  au 

.004  2500  4  .30# 

.001  5000  F  .00^ 

.0056  5000  A2  Sl.Of 

.15  lOOOV  XS  1.90 

.00007  3S00V  3  .90^ 

.00005  3000V  15L  1.01 

.0001  SOOOV  F2L  1.00 

.0008  SOOOV  F2L  1.00 

.000025  10.000  PL-54L  1.99 

.00015  10.000  PL-51S  7.99 


SiARCHLIGHT  SECTION 


RICTIFIER  POWER  UNIT 
Pna/ART.  Mf.  C«r««  N*.  *H  4M«.3a  lii»«t 
nt  Vattt  4M.2Mt  Cydw  N0U:  P/0  AN/ 
ARTI  to  AN/ARTI  I  Maplito  wKh  2.<M  H.V. 
RactMan. 

Stock  Priaa  <7  CA 

Na.  •24SA  Eaak  .9Q 


SENSITIVE  RELAYS 


JAN  TUBES 


OB2/VIIIO.... 

..  5.05 

ocs/vmot... 

At 

IC29 . 

ca  12.M 

SC21 . 

..  U.M 

20tA . 

..  T5A0 

ISSAO . 

..  7A0 

272B . 

..  .72 

tl2A . 

...  51.50 

020 . 

...  5A0 

OLOSOZM.... 

...  04A0 

4002 . 

...  LOO 

2BP1 . 

...  5.05 

IFP4 . 

...  2.45 

120P7 . 

...  14.M 

HEAVY  DUTY  SWITCH 

4 

HAH  4  P.  D.  D.  T.  TaMla  Switch.  (  AMP.  #  2M 
Valt.  IS  Aaip.  •  I2t  Valt.  Slatia  %•  hala  aiaaiit. 
■all  HanSIc 

Stock  Na.  Priea  Cl  OC 

snSA  Eaah 


BASIC  UNIT  FOR  RECEIVING  SET 

AN/CRW.2.  Sit  Carpt  Na.  22.1504.2.  Caaplata 
with  4  tabaa  aaS  24  valt  dyaaaiatar. 

Stock  Priaa  C|A  AA 

Na.  S24tA  Each  ▼  '  W.wW 


RADAR  OSCILLATOR  APR-5 

Sl|.  Cr.  Stk.  Na.  2C  2744.  UtaS  far  tanlnt  1400- 
3140  Mt. 


AN-109A  ANTENNA 
5'  Whip  with  baaa  In  paanttty.  Par  104:  105.40: 
51.25  EACH 


PULSE  TRANSFORMER 

Far  Navy  I  F  F  RaapanSar.  Ja«.  Elaa.  Na.  200342.1. 
Farnwarth  Na.  447.041.224.  Navy  Na.  NI7.T 
44ISe.27tA  AvallaMa  In  larpa  taanttty. 

Pricai  an  raanaat.  PRICES  BASED  ON  OUANTITV 


■••■••■•■•■••••■•••••••••••••••••••••••■•••••■a 

O.C.  GENERATORS  j 

Hlfh  valtata  eontinaaoa  4aty  tolly  andaaat  a 
D.C.  Ganaratar.  Dallvan  440  valta  at  200  M.A.  • 
Mator  Orivan  by  3454  RPM  niatar  (not  tor.  | 
nIahaO).  Made  to  Navy  Space,  far  Callint  ! 
Radia  by  FraeManai  Matara  Ca.  Navy  Na.  • 
2II220.C,  Calllna  Na.  231.0002.00.  Brand  Now.  : 

Na*W7A  ?issr  $15.00  I 


SIONAL  CORPS  A  NAVY  TRANSFORMERS 
Over  240,000  tranafarnMra,  ahakaa  ata.  Far  Slcnai 
Carpa  and  Navy  Etulpaiant.  Sand  aa  yaar  raaalra. 
PMnta,  ar  aak  far  car  catalat  llatint  by  Sitnal 
Carpa  Nambara,  DON'T  DELAY! 


POWER  TRANSFORMER 

Harlwntal  DauMc  Half  Shall  Type.  Pri.:  117 
Valt-00  Cyda  Sac.:  245.0.245  V.A.C.  A  40  Ma. 
Sac.:  4.3  V.A.C.  •  1.41  Anpa.  Mto.  Cantara  2</a' 
X  2*.  H.V.  Cantor  Tap  la  traandad  to  care. 

Stack  Price  Cl  OC 

Na.  4143  Each  ^ 


RELAYS 


LEACH  TYPE  1204.  D.P.8.T. 

'/c'  DIani.  Narmally  apan  cantaeta.  Bakallta  baaa. 
24  V.D.C.,  241  ohm  Call. 

Stack  Price  C|  AC 

Na.  tIttA  Each 

ALLIED  CONTROL  TYPE  BOX  40 

D.P.O.T.  Dlam.  Cantaeta.  One  Pda  makaa 
bafara  break.  0  4  V.D.C.,  40  ahm  Cdl. 

Stack  Price  Cl  AC 

Na.  tl70A  Each  #  • 

8TRUTHERS.DUNN.  TYPE  4IAXXI00.  S.P.S.T. 
Normally  ocan  eontacta  rated  at  20  aunpa  C 
24  V.D.C.  40  ahm,  24  V.D.C.  Call. 


HIGH  FIDELITY  TRANSFORMER 

P.  P.  10.000  ahm  to  250  ohm  Lina.  Frapuancy  Ra. 
apanaa  30  to  20.000  C.P.8.  pIna  ar  minna  I  DB. 
Gray  Raatantalar  Caaa  Y  a  2Vt'  x  SH'  hl|h.  Bat. 
tom  Odder  Lup  Tarminda.  4  Std  Mtt.  Bdta 

Stack  Price  CO  CA 

Na.  5792A  Each 


TRANSMITTING  MICAS 


♦tuapllad  witti  Meter  Bracket 
••D.C.  Warklin  VaHafa 
OTHER  TYPES  AND  SIZES  AVAILABLE 


HIGH  CURRENT  FILAMENT 
TRANSFORMER 

Primary  115  VAC  60  Cycle.  Secondary  1.25  VAC 
at  100  Amp. 

Stock  Price  Ce  AA 

Na.  67S3A  Each 


ON  AN  GAS-DRIVEN  GENERATOR 
14  V-2500  WATT  D.C  .  $225.00 

GAS  DRIVEN  LIGHT  PLANT 
125V  3  Phase  3KVA  50-60  Cycio 
_  $395.00 

SWITCHBOARD  BD74 


Radio  Sarp/us  Corp. 


I  TERMS:  ■ 

I  Open  Accoiwta  to  rated  or  Acceptable  I 

■  rtrfarancc  accounts.  Others  Pre-  poy-  a 
1  mant  of  25%  deposit  with  order,  bal-  ■ 
I  once  C.O.D.  Price  F.O.R.  Chicooo  ond  | 

■  subject  to  change  without  notice.  Mer-  _ 

I  chandise  subject  to  prior  sale.  I 

lORDER  TODAY!! 


ttm 

No.  l0224fA 


•2.65 


THORDARSON  AUDIO  PASS  FILTERS 


Band  pans 
SOO  to  1200 


ohms  — 
O  n  t  p  a  t 
25000  Ohms 
I,eTel  lODB 


Stock  No.  T4BS00  Priea  to:  $S.50  oo. 


G.  E.  HEAVY  DUTY  SWITCH 

Type  SB.I.  Na.  4075  732.01.  4  pale  dsubla  threw. 
'A'  cantaeta.  10  AMP,  115  V  2'/«''  X  3*  x  S'  tons. 
2  hda  pand  msunt.  Mauldcd  bakdHs  frame  with 
heavy  barrlara  batwsan  tarmlnala. 


6.8  VOLT  FILAMENT  TRANSFORMERS 

Primary  IIS  Volt  M  Cycle  1*00  liMuiatlon  Tbroo  0.4  Volt 
Socoadarlat 

s!vdtoSA2ASm  MaW  Shall  Moimtiaig.  aye"  « 

0^2  VsHa  1  l.i  Ampal  1  ll/U"  MaamMaiB  CoRton.  2  18/16"  x 
*H'*  Coro  Steo.  Vi"  obava  CbaHit.  Sodor 
.....  Lug  Tarmlwali  All  Tarmhaali  Moricod. 


.01  MFD.— "600  VOLT 
MICA  CONDENSERS 


Large  quantities  ovailobla  in  both  CM-3S  and 
CM-40  cose  sixes. 

TOLERANCE  PRICE  PER 

1000 

5%  SI  50.00 

10%  125.00 

20%  100.00 


Ki7$9.95 


Stock 
Ns.  62SOA 


TOP  Radio-Electronic 


Vaiues! 


March.  1953  —  ELECTRONICS 


KOX  Ibt  »  {AST  PASADENA  STATION  •  PASADENA  8  CAllEO»N 


SEARCHLIGHT  SECTION 


riONtIR  GYRO  rLUX-£ATi  AMM.iritR 

Type  12R7R-1-A.  complete  with  ^  ^ 

TACHOMETER  INDICATOR 

SINGU 

Sensitive  Type.  Kollmmn 
Mark  V;  Ranpe  0-3(00  RPM 
In  ISO  revolutlone  of  the 
Indicatins  pointer  IRAO  a«. 

Tarhometer  Indicator  aad 

TACHOMETER  GENERATOR  <S£AM  V) 
»f j  PXO.M  ea. 

G.  E.  GENERATORS 

General  Blectrle  Type  lASB- 
400  cycleo  out  at  111 
volts:  7.3  amps;  S.OOO  rpm.; 
also  0*  lone  a  dia.. 


ALNICO  FIELD  MOTORS 

£  (Approx,  alse  overall)  .  .  . 

3%'  X  1S4'  diameter) 
Deleo-Type  (0I»330;  37.0 

volts;  DC;  140RPU 

yio.os  ea. 

DELCO  TYPE  «50«»«00:  37.0  volts  DC: 

200  RPM . $1».*8 

PM  Motor,  Deloo  Type  #50«M70:  27.0  volt; 
DC  Alnlco  Field;  10,000  r.p.m.;  dimensions 
1'  X  1'  X  2'  lone;  shaft  extension  H',  diam¬ 
eter  0.120'  . $1*.60 

FM  Motor,  Diehl  Mfe.  8S  FD«-tl;  27.0  volt; 
DC  Alnlco  Field;  10.000  r.p.m.;  dimensions 
1'  X  1'  X  2'  lone;  shaft  extension  VO',  diam¬ 
eter  0.120'  . flf.60 

AC  CONTROL  MOTOR 

Diehl  Hfr.  Co.,  FPB-20-7,  20  Volts,  2  ph 

1000  RPll.  .80  amps . $10.00 

A.  C.  RYNCHRONOCS  MOTOR  Type  RBC 
3000;  Volta  110;  CTyclea  00;  RPM  00;  Mfr 
HOLTZBR  CABOT  ELJICT.  Approx,  else; 
3%'  X  2H'  X  2H'  . $18.00  ea. 

400  CYCLE  MOTORS 

PIONEER;  TYPE  CK8  2  Phase;  400  cycles 
nft.OO  ea. 

EASTERN  AIR  DEVICES  TYPE  $40At  110 
V,  O.IA;  7000  r.p.m.  Slnele  phase  400 

cycle  . $17A$  ea. 

AIRESEARCH:  llOV;  40  CPS;  Slnrle 
phase  0000  RPM;  1.4  amp;  Torque  4.0  In. 

ox.:  HP  .03  . $10.00  ea. 

EASTERN  AIR  DE0YCE8  TYPE  JMOB: 
200  VAC;  1  amp;  3  phase:  400  cycles 

0000  RPM  . $lt.80  ea. 

EASTERN  AIR  DEVICES,  TYPE  J81B: 
110  V,  400-1200  Cycle.  Single  Phase 

$130)0  ea. 

AIRESEARCH:  AC  Induction,  200  V;  3 
Phase,  400  Cycle,  2  H.P,;  11,000  RPM;  8 

an^a . $70.80  ea. 

AIRESEARCH:  AC  Induction.  300  V;  3 
Phase,  400  Cycle,  .13  H.P.,  0000  RPM;  1.0 

amps . $38.00 

Electric  Motor:  PNT — 1400 — A1 — lA  Serial 
No.  207,  208  V.,  400  cycles,  3  phase  Kearfott 
Co..  Inc . $17.80  ea. 

SERVO  MOTOR  10047-2-A;  2  Photo; 
400  Cyck;  with  40-1  Reduction  Gonr 
$17.50  on. 

TELECHRON  SYNCHRON- 
OITS  TIMING  MOTORS:  110 
IB  I  ifc  VAC;  0  cycle;  3  RPM  and  4 
WKl  A^B^RPM;  approx.  3V4''  sonare 
^B— i^B^'<-rail  . $3.08  ea. 


INVERTERS 


10563  LELAND  ELECTRIC 

Output:  111  VAC:  400  cycle;  I-phaaa; 
110  VA;  70  PF.  Input:  28.0  VDC;  13 
amp . $80.00  ea. 


PE  218  LELAND  ELECTRIC 

Output:  110  VAC:  sincle  Phase;  PF  30: 
180/000  cycle  1000  VA.  Inpnt:  20-28  VDC; 
32  amps;  8000  RPM;  Bxc.  Volta  27.0. 
BRAND  NEW . $S0.08  ea. 

MG  153  HOLTZER-CABOT 

Input:  24  V,  DC,  (2  amps;  Output:  110 
volte— 400  cyclea  3-phase,  700  VA.  and  28 
Volt— 400  cycle,  200  VA.  Veltace  and  fre- 

quency  resulatM  . $08.00  ea. 

PIONEER  12130-3-8 

Output:  120.0  VAC;  1.10  ampa,  400  cycle 
aincle  phase,  141  VA.  Input:  30-30  VIX), 
18-12  ampa  Voltace  and  frequency  recu- 
lated  . $00.80  ea. 

12116-2-A  PIONEER 

Output:  110  VAC;  400  eye;  sincle  phase; 
45  amp.  Input:  34  VDC  0  amp. . .  .$00.00  ea. 

10285  LELAND  ELECTRIC 

Output:  110  Volts  AC.  700  V.A.,  3  phase, 
400  cycle,  ,80  PF,  and  28  volta  00  amps, 
sintle  phase,  400  cycle,  .40  PF.  Input: 
27.0  VDC.  80  amps.  cont.  duty,  8000  RPM. 
Voltaps  and  Frequency  retulated. .  .$108.00 

10486  LELAND  ELECTRIC 

Output:  110  VAC;  400  Cycle;  t-phase;  170 
VA;  .80  PF.  Input:  37.0  DC:  13.0  amp;  Cont. 
Duty  . $00.00  ea. 


SINE-COSINE  GENERATORS 

(Resolvers) 

Diehl  Type  FdEU-O  (Blnrle  Phase  Rotor). 
Two  stator  wlndlnps  30  apart,  provides 
two  outputs  equal  to  the  sine  and  cosine  of 
the  angular  rotor  displacement.  In^t  volt- 

aye  110  volts.  400  cycle. . $$0A0  ea. 

Diehl  Type  FPE-48-1  same  as  FJE-4(-S 
except  it  supplies  maximum  stator  voltafo 
of  320  volta  with  110  volta  allied  to 

Amsa  Resolver  Type  313$14|  equal  In  slse 

to  slse  0  synchro;  00-00  cycle;  single  phase 
primary,  3  phase  secondary . $7tM 

GENERATORS 

Bcllpao-Ploneer;  71t-3A  (Navy  Model  NBA- 
3A)  OUTPUT:  110  VAC;  10.4  ampa;  800 
cycle;  single  phase;  38.8  VDC;  80  ampa  O 
3400  rpm;  spline  drive;  self  exciting;  wt. 
oott. 

BRAND  NEW  In  original  box. . .  .$$$M  ea. 

SYNCHRONOUS 

SIUYNS 

110  volt,  80  cycla 
brass  cased,  approx. 

4'  dla.  X  8'  long. 

Mfg.|by  Diehl  aud 

(tnantlUee  AvnOahle.  Bs 

REPEATERII . $3«A$  ea. 

TRANgMITTERA . $30.0*  ea. 

SYNCHROS 

IP  Special  Repeater  (llOV-400  Cycle) 

$18.0$  ea. 

3drP  3  Generator  (110-400  eye.) . .  .$lt.$0  on. 
OCT  Control  Transfonaer;  30-00  Volt;  80 

Cyc . $5$.$$  ea. 

8F  Motor  (110/30  volt— 80  cya).. $$$.$$  ea. 
8G  Generator  (110/30  volt— 80  eye.) 

$8$.$$  ea. 

8/DO  DUTerentlal  Generator  (30/30  volte 

— 400  cyc.)  .  .  . . $$$A0  ea. 

TRANSMITTER,  BRNDIX  C-7$348;  110 

Volt.  80  Cycle . $38.$$  en. 

DUrerential— C-78343;  110  Volt;  80  Cycle 

REPEATER,  BENDIX  0-7$4I$(  110  vdlt, 

80  Cycle . $87.8$  ea. 

REPEATER,  AC  synchronous  1)0  V..  80 

cycle.  C.7t84I  . $18.$$  en. 

70  Hynchro  Generator  (110/30  volt;  80 

cycle)  . $k.$$ 

$G  Synchro  Oeaemtor  (110/30  volt;  SO 

cycle)  . $M.$$ 

6DO  gynchro  Differential  Generator  (34/30 

volt;  80  cycle) . $4N.$$ 

8dFBl  gelsyn  Control  TrauMfonneri  100-10 

Volts;  80  Cycle . $S$.$$ 

3JD(hl3  Selsyn  Motor:  111-30  Volta;  80  cycle 

$8$,$$ 

8JD8HA1  Belaya  Generator:  118-108  Volts: 

40  cycle . $8$.$$ 

3JIF1  GENERATOR:  118—87.8  Volt:  400 

cycle  .... .  . . . . $13.8$  ea. 

3JlHlDIFFERENTIAI.a«NXRATORt  87.0 

—87.0  Volt;  400  cycle . $13.8$  ea. 

3J1G1  CONTROL  TRANSFORMER:  07.0— 
(7.0  Volt;  400  cycle . $7.8$  ea 

PIONEER  AUTOSYNS 

AT-l . 30  Volt— 400  Cycle . $$.$$ 

AT-0 . 38  Volt — 100  Cycle .  $7.$$ 

AT37D . $38.8$ 

AT8— 28  Volt — 400  eye . $4.tS  ea. 

AT30D— 38Volt — 4Meye . $38.$$  ea 

AT14D . $14.$$ 

AT34  . mA$ 

ATtO— 28  Volt — 400  eye . $13.80  ea 

PIONEER  TORQUE  UNITS 

TYPE  13$$4-$-Ai  Contain  CEO  Motor  cou¬ 
pled  to  output  shaft  through  138:1  gear  re¬ 
duction  train.  Output  shaft  eoupled  to  auto- 
syn.  follow-up  (AT43).  Ratio  of  output 
shaft  to  follow-up  Autoeyn  Is  18:1  .i7$i$$  ea 
TYPE  lS$$3-l-At  Sams  as  138M-1-A  ex¬ 
cept  It  has  a  30:1  ratio  between  output  shaft 

and  follow-up  Autosyn . $7$.$$  ea 

TYPE  18$$$  l-A:  Same  as  13808-lA  ex¬ 
cept  It  has  base  mounting  tjrpe  cover  for 

motor  and  gear  train . $7$A$  ea 

MICROPOSITIONER 

Barher  CeUsan  AYLZ  31S$-I  PniMised  D.C. 
Relay!  Double  Coll  DIffereatlal  sensitive, 
Alnlco  P.  M.  Polarised  Reid.  f4V  contacts; 
.0  amps:  38  V.  Used  for  remote  poettlonlng, 
synchronising,  control,  eta . $1$ J$  ea 


TRANSFORMERS 


SOLA 

One  KVA,  210-270  Volts, 
240  ^c.,  3-Pliase 
#30663 . $175.C 


FILAMENT,  Gen.  Elec.  #7488831:  Primary 
110/120  Volta  Secondary  11  Volta  40  Ampa 
370  KVA.  Shipping  wt.  approa  83  pounda 

FILAMENT.  AMBRTRAN  #t8$4$l  Primary 
110  Volta  03/40  cycle.  Secondary  I  volta 
130  amp.  Shipping  weight  approx.  70  lbs. 

$SgA$ 

VARIABLE,  AMERTRAN  #19144:  380  VA, 
103-130  commutator  range,  fixed  windings, 
110  volte,  max.  2.17  amps . glfiM 

PLASTIC  ADHISIVI  TAPi 
Industrial— High  Voltage  Type 

Bauer  A  Black  No.  122  Poly- 
ken  Industrial  Adhesive  Tape. 
Meaeuree  10'  wide — 7  yards 
per  roll.  Rated  10,000  volta 
Packed  3  rolls  to  the  can 
—  $S.5$/ean 

Ten  cans  or  more 

$S.00/can 


I  8*811 

I  - 


fSCHWEIN 

REMOTE  CONTROL 
DUAL  GYRO 

Free  and  rata  gyro  typo 
4(000.  Contains  two  88  volt 
DC  constant  speed  gyros  .  . . 
one  operates  horlsontally, 
the  other  vertically.  Vertical 
maater  gyro  tnfluencea  horl- 
lontal  gyro  position,  which 
In  turn  will  actuate  a  aeries  of  limiting 
ewitches  controlling  any  number  of  elec¬ 
trical  devices.  Both  gyros  turn  In  escesa  of 
the  30,000  rpm.  Slse  3'x4M'x4l4'.  Cornea 
with  metal  cover . $38A$  ea. 


•  •r*  BLOWER 

Rastern  Air  Devicaa 
Type  J31B;  118  volt; 
400-1200  cycle;  single 
W J  phase;  variable  fre- 

quency;  continuous 
L  A  R  #3 
blower;  approx.  33  cu. 
ft./mln . $18.4$ 

BLOWER  ASSEMBLY 

116  Volt,  400  (?ycle,  Weatlngbouse  Type 
FI.,  17CFM.  complete  with  capacitor. 
New . $18.8$  ca. 

SENSITIVE  ALTIMETERS 

wlgBl  Pioneer  Sensitive  altimeters, 
JmBBI  0-30,000  ft.  range  .  .  ,  cali- 
brated  In  100‘s  of  feat.  Baro- 
metric  setting  adjustment.  No 
hook-up  required. .  .$1S#0  ea. 


Immediate  Delivery 
AU  EQUIPMENT  FULLY  GUARANTEED 

All  prkts  iMt  FOB  Foiodana,  Calif. 


aECTRONICS  — Morefc,  l«S3 


S27 


SEARCHLIGHT  SECTION 


^eU<x<^  Sf2CcC<x(A 


CIAR  ASSORTMENT 

IM  nHll  Mnrtad  (Mn.  IfoA  art  mlnlMi  or  braM. 

T‘i  draaml  . Oaly  ((.M 


HAYDON  TIMING  MOTOR 

1  R.P.U..  115  V..  60  Prcio . tl.M 


TIMING  MOTOR 
•  MM  111V  M  eye 
I.  Iiigwiiaiii  C*. 


$1-79 


400  CYCLE  INVERTERS 
LeiwM  Ileetrle  Co. 
lOWO  In:  M-U  V.D.C^  M  A.  0000  B.P.M.  Out:  115V, 
'  Cje.  1  pfaaM.  1500  V.A.  M  Pr . t24.M 


Amp, 

1/8... 

a/8... 

i/a... 


S  AG  FUSES 

Par  IM  Amp.  Par  IM 

3/4 .  84.M 

1 .  5.M 

4 .  3.M 

8 .  a.M 


$4.M 
4.M, 
A.M  I 


Amp. 

8.... 


ar  IM 

aa.M 

a.M 

a.M 


1  AO  FUSE  MOLOIRS  (Fhtgor)  2S9 


BALL  BEARINGS 


MRCSoat.l 
MRcroaa-i 
MRCIMMi 
MRCIMMI 
Padaral  LSll 
Norma  8IIR 
Padaral  AS4I 
Sekata 
Norma  3AaS 
ND8Ma-CI3M 
ND  tUt 
ND  RA 
MRC89RI 
MRcasRa 


ID 
5  1/3 
5  5/04 
1  17/04 
1  18/04 
1  1/8 
1  1/8 
1  1/10 

To 

3004 

8/8 

11/83 
8/ 10 


OD 
0  1/3 
0  15/04 
2  7/16 

2  7/10 

3  1/3 
3  1/8 
1  1/3 
1  S/4 

1  S/10 
1  8/8 
16/33 
7/8 
1  1/82 
_ M/64 


Thick 

1 

S/IO 
25/04 
35/04 
5/8 
5/8 
6/83 
1^10 
r/lfl 
1  3/8 
11/32 
7/83 
8/lfl 
13/82 


Prica 

55.75 

3.54 
1.75 
l.M 
1.75 
1.74 

1.54 
l.M 


NEEDLE  BEARINGS 

TORRINGTON  BIOS  14'  wide  H*  18'6*, 


Brand  Naw  Matars — Guarontead 

6-10  ma.  D.C.  84'.  .|3.tS  0-80  Amp  D.C.  tH'.  .f2.56 
0-1  Ma  D.C.  SH'l)rJur..l8nala  Krada  0-4  KV).. 55.75 

SELENIUM  RECTIFIERS 

Pull  Ware  300  MA  115V . 51.75 

Half  Ware  100  MA  116V .  .51 

SOUND  POWER  HANDSET 

IRAND  NEW 

Ineludea  5  ft  oord. — Una  do  bat- 
tartn  or  external  power  aouroa. 

8I8.M  ar 

SwwMl  foweiwd 

CliMt  Set  RCA— 

With  24  Ft.  Cord 

For  Fair 
USED  $17.M 
NEW  $24.40 


FOSTAOE  STAMF  MICAS 


mm#  pi$nf  nunf  miBt  mmf  mn&t 


i  n 

8  it 

25  60 

8  « 


00  175  880  510  .001 

100  180  800  580  .0013 

no  300  870  000  .0018 

130  330  360  650  .0015 


raid 

.0010 

.003 

.0037 

.0088 

.0080 


raid 

.004 

.0044 

.005 

.000 

.0005 

.0008 

.0082 

.01 


Friea  Sehadula 

10  mml  to  830  mmf  .  .  5r 

.001  mml  to  .0010  .  8a 

.003  mid  to  .0082  mfd .  15a 

.01  mid .  .  .  28a 

SILVER  MICAS 

mmf  mmf  mml  mml  mmf  mml  mfd 

10  ■■  ■  ■  ■■■ 


00 


100  170  800  510  .001 

no  180  870  535  .0011 

115  308  860  500  .0018 

130  235  400  570 

135  340  410  080 


88 


2M  470  800  .005 
150  300  488  600  005 

155  370  500 

Fried  Sehadwla 

10  mmf  to  700  mfd . 

.0011  mfd  to  003  mfd . 

.0033  mfd  to  .0083  mfd . 


mfd  mfd 
.0034  .0047 

.0025  .005 

.0037  .0051 

.0038  .0050 

.008  .000 
.0033  .0068 

.0036  .0082 

.004 


COAXIAL  CABLE  CONNECTORS 


t4a 

uoirs/u 

83-lAC 
88-IAP 
88-lBC 
88-lF 
8S-1H 
88-1  Hp 
88-lJ 
88-1  RtY 

83-18P 

83-IBPN 

83-1t 

83-2AP 

83-2J 

83-2R 

83-32AP 

R3-22F 

88-22J 

83-22R 

88-228P 

S3-22T 

88-168 

88-185 


81-lP 

$5.43 

.M 

.as 
1.16 
.13 
.33 
.76 
.45 
.45 
.55 
l.M 
1.65  ; 
3.1# 

1.45  r 
1.35 
1.64 
1.54 

.48 

.M 

1.45 
.14 
.14 


CW-12aA/U  .45 
M-858  l.M 

M-36#  .M 

M-850A  .45 

PL-268 
Plr^88 
PL-256A 


.78 

.45 

.53 


PL-274  81.14 

PL-275  1.66 

RO-23S  .M 

OO-IS/U  1.74 
UO-18B/U  1.1# 
UO-SO^'U  1.45 
UO-2i7u  .68 
DO-21B/n  l.M 
1IQ-21C/U  l.M 
Oa-21E^  1.48 
00-22/D  1.58 

UO-22A/U  1.M 
0a-22B/0  l.M 
00-28/0 
UO-28B/U 
00-28C/U 

ua-34/u 

va-rt/v 

U0-27A/0  3.38 
00-27B/U  3.68 
Ua-28A/U  3.68 
UO-26B/U  1.45 
UO-80^  3.M 

00-67B/0  1.74 
UO-68/U  .74 

00-88A/U  .64 

UO-8#A/U  1.64 
UO-88/U  1.75 

UO-85/U  1.74 


1.34 

l.M 

1.14 

l.M 

1.38 


3.M 

.14 

.14 


44a  12a 

50-2M  HOOD 

Oa-87/U  81 -M 
UO-88/U  .M 
00-86/0  1.14 

UQ-102/U  .M 
00-108/0  .48 

00-104/0  1.44 
00-105/0  l.M 
00-100^  .13 

00-107^03.75 
00-167/0  8.74 
00-140/0 
00-176/0 
00-176/0 
00-185/0 
00-166/0 
00-308/0 
00-224/0 
00-2M/0 
00-200/0 
00-201/0 
00-202/0 
00-273/0 
00-274/0 
00-261/0 
00-800/0 
00-414/0 
00-466/0 
00-025/0 


1.45 

.46 

1.15 

1.68 

.45 

1.14 

1.14 

1.45 
3.M 

.65 

3.46 
l.M 
1.35 
l.M 


RO  5/0* . . . 
RO  6/0  . . . . 
RO  7/0'... 
RO  8/0'... 
RO  6/0'... 
RO  #A/U .  . 
RO  10/0... 
BO  11/0... 
RO  llA/O* 
BO  12/0  . 
RO  18/0'.. 
RO  17/0... 
RO  18/0... 
R<1  16/0... 
RO  30/0  . . 
RO  21/0'. 


NEW  COAXIAL  CABLES 

Prica  par 
I4M  IT 
$144.M 
IM.M 
M.M 
IM.M 

_  3M.M 

_  375.M 

344.M 
IM.M 
IM.M 
344.M 
2t4.M 
4M.M 


I2M.M 

14M.M 

2M.M 


BO  22/0* . 

RO  22  VU .... 

RO  24/v . 

RO  20  AT . 

RO  26/0 . 

BO  34/0  . 

RO  85/0 . 

RO  41/0* . 

RO  54A/U .... 

RO  M/O' . 

RO  57/0' . 

RG  58/0' . 

RO  88A/U'  .  . . 

RG  66/0' . 

RO  62/0' . 

RO  n/U' . 


UNIVERSAL 

JOINT 

ALUMINUM 

Vi"  hold  «  Vi"  O.D. 

IVi"  •••»•  85^ 


J"  POTENTIOMETERS 


200K  S.S.' 
250K  5/8 
250K  S.S.' 
500K  B.S.' 
I  Met  a  s. 


'Split  Ldckinf  lushing  $1.25  EACH 

TYPE  "JJ"  roTEHtlOMflPIR 

Ohme  Shaft  I  Ohma  Shaft  I  Ohma 

lOOO  B  S.  30K-10K  3/8*t  1  Mef. 

lOK  6/16'  3K-OOK  1/4'  1  Met. 

16K  -  B.8.  I  I  1  Ml*. 

m>— Screw  Urtrer  *— §pll*  I-ockme 

t— with  Switch 

_ FKICE— sa.oo  EACH 


FRECISION  RESISTORS^V^^  W,dJT— SOg 


3  0. 

3.5  8.88 

3.8  10.48 

8.6  11 

5  11.36 


11.74 
13.83 
10.03 
18.63 
18.86  02.64 


14.60  76.1. 

16.8  105.8 

16.87  123.8 
136 
143 


147.5 

147.8 
220.4 

801.8 
304.0 


414.8 

705 

3,163 

8,500 

56,148 


FRECISION  RESISTORS— V4  WATT— 
.26  11.1  60.0  268.5  4.db0  14.835 

33,300 

.384 

18.07 

75 

400 

4,385 

15,000 

36,888 

.444 

18.15 

87 

723. 

1  4,300 

16,750 

86,000 

.502 

13.8 

67.8 

856 

4,451 

15,755 

87,000 

.557 

15 

67.88 

670 

5,600 

15,810 

45,000 

.627 

25 

125 

1,000 

8,600 

16,000 

47,000 

.76 

30 

178 

1,600 

6,660 

16,700 

60,000 

1 

35 

180 

1,800 

6,670 

17,000 

66,000 

1.01 

46 

200 

2,250 

7,000 

30,000 

66,000 

1.53 

50 

210 

2,280 

7,300 

30,150 

56,605 

2.04 

52 

213 

2,500 

7,600 

25,000 

68,000 

4.85 

64 

235 

3,850 

8,000 

30,000 

76,012 

5.26 

55.1 

260 

8,437 

8,600 

32,700 

100,000 

5.86 

61 

270 

3,700 

8,800 

32,888 

160,000 

10.48 

65 

278 

3,665 

10,000 

33,000 

180,000 

273.1 

13,000 

FRECISION  RESISTORS— 1  WATT— 4S 


.11 

.2 

.31 

.801 

1.01 

I.IM 

2.M 

2.58 


2.0 

2.60 

8.86 


33 

35.7 

38 


260 
270 
420 
435 
800 
1,000 
1.630 
1,750 

FRECISION  resistor: 


88.8  2,000 

125  2,200 


5.31  45.1 

12  45.5 

15  54.25 

17.6  50.7 

18  00 

28  71.4 


2,250 

3,550 

3,800 

5.000 

5,221 

0,000 

7,000 


8,000 

8,360 

8,000 

6,700 


^,000 

52,535 

M,000 

60,000 


10,000  M,000 

12.000  68,000 


15,000 
26,000 
30,000 
45,000 

•1  WATT— 60 


75,000 

84,000 

65,000 


100,000  146,500  200.000  348.000  SiSl.OOO 

105.000  160.000  270.000  369,000  600,000 

120,000  176,000  266,000  413.000  645.000 

128,000  200,000  297,000  500,000  650,000 

130,000  240,000  310,000  520,000  700,000 

133,000  350,000  330,000  622.000 

1  MEGOHM  1  WATT  1%— S1.S0;  S%— dOy 

FRECISION  RESISTORS— 2  WATT— 7So 

4.385  6,000  16,917  25,000  80.000 

5.000  10.000  23,000  M.OOO  100.000 


Price  per 
im  ft. 
im.M 
285.M 
475.M 
47S.M 
M.M 
3M.M 
M«.M 

♦7.M 

lU.M 

325.M 

M.M 

M.M 

55.M 

7t.M 

IM.M 


(S^ 


DIFFERENTIAL  Uaed  $4.95 

11SV.,60Cycld  ^ 

#C7I249  Ngw  $9.95 

SH'  dla.  z  5%'  lone 

Uaed  between  two  C78248'a  aa  a  dampener.  Can  be 
OODverted  to  5600  RPM  Motor  In  10  ^nutea.  Con- 

reraioa  aheet  supplied.  (Conterted) . 85.50 

Maaatint  Braeliata — Bekellte  for  aelasma.  and  dlf- 
ferenUalt  shown  abore . SSa  pair 


3x8 

4 

4-4 


8 

10 

4X3 

8-8 

1 

1 


8 

1 

.02 
•  l-.l 
.1-.5 
3 


CONDENSERS 

,  MPD  V.D.C. 
I  .26  3,000 

3.600 
4,000 
4,000 
4,000 
5,000 
0,000 
0,000 
0,000 
7.000 
7.000 
7.0OO 
7,000 
7,500 

7.600 
.076-  075  8.000 
.15-. 15  8,000 
.25  20,000 


Pried 

53.35 

3.45 

3. M 
7.M 

It.M 

.45 

l.M 

l.M 

4.45 
I.SS 
l.M 

1.45 

3.35 

3.35 

4. M 
1.85 

3.45 
14.45 


1  mfd 
*.000 
V.D.C. 
G.E. 

$9.95 


JONES  BARRIER  STRIPS 

2— 140Y  M.I7  8— 141W  M.27  ,  9— 141Y 

-  4_14l  -  - 

5—141 
5— 141HW 


OIL  FILLED  A.C.  CONDENSERS 

V.A.C.  Pricd 

440  54.35 

375  3.15 

330  7.M 

330  4.75 

330  3.38 

330  1.45 

330  .M 

220  4.M 

220  3.M 


MFD 

V.A.C 

Sbeft 

.2 

750 

1/2* 

8 

660 

B  8. 

6 

660 

B.B. 

5 

660 

BuBhtng 

4 

3 

2.6 

2 

660 

660 

660 

660 

600 


5.45  20 

4.45  4 

4.45  3 

4.85  17 

1.45  20 
3.M  7.5 


8— 140HW  .31 
0—140  .30 

10— 140W  .M  _ 

10— 140HW  .54  7— UmW 

5— I4H.W  .37  8— 141HW 


.34  8—142 

.34  2—150 

.41  I  8—160 

.M 


M.7I 

.34 

.45 


loa 

2ua 

5oa 


TIME  DELAY  RELAY 

Baythada  CPX  24IM 
I  Min.  Oalay.  115  V.,  W  Cyelt 
14  second  recyrlinc  time  sprint  return  ' 
Mfrroawltch  contact,  lOA  '  Holds  ON  as 
long  ei  power  la  applied  •  Fully  Cased  • 

ONLY . $d.50 


PULSE  TRANSFORMERS 

UTAH— 0802  0278  9289  0318  9340  6850 

WK8TKRN  ELECTRIC— D100178  D1013I0 

KB806(L  KS6800,  K86802.  K81S101 
GENERAL  ELKCTRIO— 80^5 
JEFFERSON  ELECTRIC— 0-12A-1S18 

DINION  OOIlc-TR1048  TR1046  _ _ 

aldo  S53>78S0>aA;  863-7351-2A;  T>1226e31-00 

AN  CONNECTORS 
Sm  Our  M  February,  1S53  ElectroRics 
PHONE!  WIRE!  WRITE!  YOUR  NEEDS 


RADIO  FREQUENCY  GENERATOR 

RCA  IKW  440  KC;  Input:  220  V  M  »ela  Ntadt 
miner  rapaira  la  water  clrtalatlap  COOC  AA 
ayatam.  Otbarwisa  In  paad  eandlttan  J.WW 


1NS4  Cryattl  Diode . 764 

Dynametar  DM  SSA .  . $3.75  aa. 

Chakta:  30  Hy.  SOMA  •...$1.29;  SHY.  50  MA  •...764 

Pawn  Tap  Switch— OHMITE  («312-5  Tapi)  nooshort- 
Inc  23A  150  V.  A.C . $3.95 

TImar — Industrial  Timer  Corp.  IS  min.  on  15  min.  off 

continuous  115  V.  A.C.  Fully  caaed  Plugs  into  octal 
locket  . $5.50 

BC  221  FREQUENCY  METER . SSO.M 

2J1G1  SELSYNS  ^8*’  MKk 

400  CYCLE  BRAND  NEW 


Minimum  Ordna  $3 


All  trdan  f.e.b.  PHILA..  FA. 


RELIANCE 


MERCHANDIZING  CO! 


Arch  St.,  Cor.  Cro«hGy  Philo.  3,  Pa.  Telephone  Ritimnhouf  6-4927 
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March.  1953  —  ELECTRONICS 


SEARCHLIGHT  SECTION 


ELECTRONICS  — Morch,  1953 


NEW  YORK’S  %  RADIO  TUBE  T#  EXCHANGE 


MICROWAVE  TEST  EQUIPMENT 
TS148/UP 

SPECTRUM  ANALYZER 

Fkld  type  X  Band  Speefnim  AnelyMft  Bend  B430- 
95B0  MefocycU*. 

Will  check  FreqeeMcy  end  Operation  ef  varient  X  Bond 
equipment  tuck  os  Rodor  Mofnetrans,  Klystrans,  TR  Boxes. 
It  will  also  moosure  pulso  width,  c*w  spectram  width  and 
Q  or  resonant  cavities.  Will  also  check  frequency  ef  sifnol 
fenerators  in  the  X  bond.  Con  also  be  used  os  frequency 
modulated  Sifnol  Generator  etc.  Available  new  complete 
with  all  accessories,  in  corryinf  cose. 

Also  available  of  new  production  TS239A  Synchroscope. 


Other  test  equipment,  used  checked  out,  surplus. 


TSK1/SE  K  Band  Spectrum  Anolyier 

TS3A/AF  Frequency  and  power  meter  S  Band 

RF4A/AF  Phantom  Target  S  Band 

TS10/APN  Altimeter  Test  Set 

TS12/AP  VSWR  Test  Set  for  X  Band 

TS13/AP  X  Band  Signal  Generator 

TS14/AP  Signal  Generator 

TS15/AP  Flux  Meter 

TS16/AP  Altimeter  Test  Set 

TS19/APQ  5  Calibrator 

TS33/AP  X  Band  Power  and  Frequency  Meter 

TS/34AP  Western  El  Synchroscope 

TS34A/AP  Western  El.  Synchroscope 


T35/AP  X  Bond  Signal  Generator 
TS36/AP  X  Bond  Power  Meter 
TS47/APR  40-400  MC  Signal  Generator 
TS69/AP  Frequency  Meter  400-1000  MC 
TS100  Scope 

TS102A/AP  Range  Calibrator 
TS108  Power  Load 
TSI10/AP  S  Band  Echo  Box 
TS125/AP  X  Band  Power  Meter 
TS126/AP  SynchroKope 
TS147  X  Band  Signal  Generator 
TS251  Range  Calibrator  APN9 
TS270  S  Bond  Echo  Box 


TS174/AP  Signal  Generator 
TS175  Signal  Generator 
TS226  Power  Meter 
TS239A  SynchroKope 

SURPLUS  EQUIPMENT 

APA10  Oscilloscopo  and  panoramic  receiver 
APA38  Panoramic  Receiver 
APS  3  and  APS  4  Radar 
APR5A  Microwave  Receiver 
APT2  Radar  Jamming  Transmitter 
APTS  Radar  Jamming  Transmitter 


MINIMUM  ORDER 
25  Dollars 


YOU  CAN  REACH  US  ON  TWX  NY1-3235 


Cobloe: 

TELSERSUF 


SPECIAL 


Large  quantities  of  quartz  crystals  mounted  and 
unmounted. 


Wide  Bond  S  Bond  Signal  Generator  I  Crystal  Holders:  FT243,  FTI71B  others. 
2700/S400MC  using  2M1  er  PO  B3«S  n. _ r _ _ _ 


2700/2400MC  using  2K41  er  PD  B34S 
Klystron,  Intornal  Cavity  Attenuator, 
Precision  individually  calibrated  Fre¬ 
quency  measuring  Cavity.  CW  or  Pubo 
Modulatod,  externally  or  intornally. 


Quortz  Crystal  Comparators.  I 

North  American  Philips  Fluoroscopes  Type  80.  | 

Large  quantity  of  Polystyrene  leaded  cooxial 
Coble. 


ITV  iUCTtOillCl.  MCe 

t05  lomn  STZHT  NIW  vow  4,  H  i; 


SEARCHLIGHT  SECTION 


Of  special  interest  to  American  industry  is  the  wide  attention  given  inquiries 
for  test  equipment  now  no  longer  available.  Our  greatly  expanded  facilities, 
our  library  of  original  tech  manuals  and  engineering  notes,  and  our  experi¬ 
enced  persoimel  provide  the  medium  for  rapid  delivery  of  recreated  pieces 
of  test  equipment.  S-Bond,  X-Bond,  and  K-Bond  equipments  ore  offered  in 
packaged  forms  to  interested  laboratories.  Some  20  pieces  of  equipment  are 
now  being  manufactured  in  their  entirety  in  our  shops;  the  balance  of  material 
listed  below  is  generally  refurbished  and  recertified  equipment,  absolutely 
checked-out  and  sold  with  a  money  back  guarantee. 


TI-IA/AS; 

TMA/U 

n-10A/APN-1 

TS-ll/Af 

n-11* 

TS-11 

1V14 

TS-IM/AF 

TI-1«/AfN 

ra-ia 

TS-n 

n-t4 

TS-t6A/nM-1 

TS-ttA/TSC-l 

ts-»/Ap 

TS-M/AS 

tVM/AP 

n-WA/TIM-l 

TMS/APN-I 

n-47/AMl 


*or  B«w  mMiufaetart. 


rVS1/APO-4 

78-1 47/UP 

78-I68B/U 

AN/APA-A' 

M84 

TI-S4/AP 

7».14$/UP* 

78-178 

AN/APA-10 

M88A 

n-tt/Af 

78.155* 

78-181 

AN/APIM 

1-808/A 

TS4SA/FMI.1 

TS-m/TPX 

rs-l84/u 

1-54 

1-818 

TS4SA 

78.170/APN-5 

78-MI 

I.84A 

l•888/A 

TI-90 

78-1 75/U* 

78-181 

1.85/A 

I.884A  1 

TS-9t 

78.174/Ul 

78.158/AU 

I-87A 

1-885 

isee/TPs-i 

78-1 75/U 

7S-177/U 

MOO 

1-845 

TSet/AP 

78-1  M/UP 

78-418 

M17 

18-17 

TS-IOO/AP 

78-1 84/ AP 

78418 

M06A 

IE-81 /A 

TS-101 

7S.187/CPM.4 

18.480S/U 

M88 

lE-M 

Tt-IM 

TS-tOS/AP 

78-481 /U 

i-881A 

IF.18/C 

TI-1M 

78.104/AP 

78-4M/AU 

MMA 

18185 

7S-110 

18-M5/AP 

78-465/U 

Mt5E 

■C-MI* 

TS-m/CP 

TS-tlO/MPM 

78480/U 

MMA 

•&176 

7S.117/OP 

78.tM/78M 

78-487 

M40A 

SC.4I8 

7S-11t/AP 

78-tlS/7PN 

78505/U 

M45 

•C-418 

Tt-IM/AP* 

78-851 /UP 

78588/U 

M47 

SC.804/D 

Tvm/u 

78-850/APN 

7841 5/U 

M88 

•C-8188 

1S-111/AP1 

78-857/AWR 

7841 7/U 

M77 

8C-881A 

TI-144/7RC-4 

78.t«6A/AP 

AN-5841 

M78 

BC-848/A  i 

•C-959-TU 

SC-1(M0 

■C-ltOI 

SC-1tM/A 

tC-1t77 

SC-1tt7/A 

SCS-5tf 

AS-t3/Ar 

AS-a/AP 

AT-W/AP 

AT-M/UP 

MEVUi 

OS-1/U 

1SX-4SE 

TSMSE 

TVHJISE 


Msrcft,  1953  —  ELECTRONICS 


SEARCHLIGHT  SECTION 


SEE  OUR  PREVIOUS  ELECTRONICS  ADS 
FOR  LISTINGS  OR  WRITE  FOR  CIRCULARS 

TELEPHONE  TYPE  RELAYS 

Th«M  ralar*  hcrr*  b««B  ttandardUBd  to  Ikat 
coils  and  tramoa  oi  most  manuiocttuora  eon 
bo  intorchanqod  without  aiioctlnq  adtustmonts. 

A  wido  Torioty  oi  applicablo  eot^lnatlOBS  an 
thus  possiblo  irom  a  comporatiTolT  small 
numbor  oi  rolays. 

Ustod  bolow  or#  iromos  and  coils  bora  our  slock.  Thor  mar  bo  purchosod  aoparatolT. 
HowoTor,  a  eomploto  rolay  consists  oi  coil  and  iramo.  In  ordonng  complol*  rolays  spodiy 
which  coll  with  which  bamo,  I.0.1  FlOl  with  K117. 

SoprosontatiTo  complotod  roloys  oro  also  Ustod  with  ooltaqo  and  euRont  ratinqs.  Valnoo 
oso  indicatiro  oi  sonsillTity  that  may  bo  oxpoclod  bom  similar  oossblnationa. 


107  COOK.  S-OVDC.  6  make.  1  brnsk  (SAs. 

_  ICl.  12  ohm.  Part  of  BC«M.  SK40T . t  3.M 

CLARE.  C500  ohm.  SmaUC,  2  makM  (S^) 

R278  .  4.n 

M3SA7  AUTOMATIC.  ISOO  ohm.  SmaDC. 

SPOT  no.  (lAl.  SIOS .  I.7» 

CLARE  KIOI.  «500  ohm.  SPOT.  1  ma  DC. 

PaM  Action  SITS .  4.28 


FRAMES 


AlOTSt  BENOIX  (Cook  IDS)  I-IS  VDC.  Cop- 
nut.  Blow  Ralcam.  SPOT,  MO  ' 


(Fw  Coat  sf  Ralay  AM  Priaa 
of  Frama  to  Priaa  sf  Coil) 


steak 

Brioo 

Stack 

Moo 

No. 

Coninets 

smh 

No. 

Cordasb 

smli 

PlOl 

lA 

13$ 

Fill 

1B,3A 

1.78 

TlOl 

8A 

1J0 

F114 

1B,U 

LOO 

FUB 

SA 

1.7$ 

F108 

IB,  lA,  1C 

LOO 

FKM 

4A 

LOO 

F107 

SB,  lA 

1.78 

FI06 

$A 

LS 

Fill 

SB,  SA.  SC 

LOO 

FKM 

lA. 

IB 

1J0 

FU8 

SB, 5A,  tC 

838 

FI07 

lA, 

2B 

1.7$ 

Fill 

SB,U 

L7t 

F108 

lA, 

IB,  1C 

LOO 

FUl 

SB,  1C 

L7I 

FIDO 

lA. 

1C 

1.71 

F133 

1C 

130 

FllO 

lA. 

3C 

L2S 

7181 

SC 

LOO 

Fill 

>A, 

IB 

1.7$ 

7109 

1C,  lA 

1.78 

Fits 

3A. 

3B,3C 

LOO 

Fill 

1C,U 

L80 

FI  13 

2A. 

W 

L7S 

FI  17 

1C,SA 

L7B 

F114 

3A. 

IB 

LOO 

Fill 

1C.  SB 

L78 

Fill 

lA, 

3C 

L7S 

FllO 

SC,  lA 

138 

ni6 

4A. 

1C 

LIO 

711$ 

SC,U 

L7I 

FIIT 

lA, 

1C 

L7I 

FKM 

1C,  lA.  IB 

LOO 

FI  18 

>A. 

SB,  1C 

$38 

7118 

1C,  SA,  SB 

338 

FIFO 

IB 

13$ 

F113 

SC,SA,SB 

LOO 

FKM 

IB. 

U 

130 

FRAMES  WITH  MICROSWITCH 


riu 

PlM 


lA,  1C  (Mioomr.) 
lA,  lA  (Miaow.) 


1.71 

1.71 


Pvt  0 
IIS22tAI 

8CR  521.  PRSeS . 

AUTOMATIC  IVDC.  SP8T  B.e. 

2.49 

(SAs), 

T5  ohms.  81ow  Balaoas,  Pill . 

LIO 

BS02IAI 

8I*aT 

AUTOMATIC  1300  ohma  SOmoDC. 

B-A.  fiB).  jriuis . 

LM 

COILS 

(Ftr  CMt  m  RMRy  am  PtIM 

sf  Coil 

to  Priaa  sf  Fraaia) 

MmIt 

Priaa 

Stack 

Mta 

No. 

Ohma 

MOh 

No.  Ohms 

BMh 

KlOl 

0.7$ 

13B 

KKM  nOO/SOODual  LOO 

Ktos 

IS 

13$ 

Kin  1300 

1.7$ 

K103 

ISO 

138 

KllS  SOOO 

131 

K104 

450 

130 

KllS  SOOO 

LIO 

KIOS 

BOO 

130 

Kill  4000 

L7I 

KKM  SOO/llOO 

Dual  LOO 

Kite  0100 

L7I 

K107 

7S0 

130 

KISO  11,100 

LOO 

K108 

900 

1.78 

KllS  40,000 

L18 

K109 

1000 

1.7$ 

A-C  COILS 

1  Rtiwilr 

Mot 

Nn 

VaHiia 

BMh 

KllS 

6V  AC 

1.7$ 

'  Kill 

llOV  AC 

LIO 

1 

5LOW  ACTION  COIL5 

Stew 

Prita 

1  Nn 

Ohma 

AbUba 

*a*h 

KISS 

U 

Make 

130 

!  Kill 

7S 

Rdama 

130 

:  KISS 

SOO 

Ratoma 

130 

K1S8 

300 

Maka 

1.7$ 

KISO 

SOOO 

Make 

LOO 

1  K1S7 

ssoo 

Rd*ma 

LOO 

Normally  Oyso;  B  m  Nsnsally  Ctoaad;  C  m  DsoMs  Throw. 


ULTRA  SEKSITIVE  RELAYS 

KURMAN  BKSS  — Non- 
Insl  Oporatlns  Cbarae- 
tartatloa.  11^  Ohma. 

0.4  Ma.  4V  DC  8PDT. 

Adjuatabia  cootaela  and 
armatura.  SR2TT.  10  for 
m.fo.  too  iw  i4n.oo. 

5.95  Mck 


aiGMA  IRJ;  5000  ohms  Bar- 
maUoally  aaalad  BPDT;  1.8 
ms.  DC.  XR381 


6.95  Bticli 


KOVAR  GLASS  TO  METAL  SEALS 
HIGH-VOLTAGE  FEED  THRU 

if  if  ft 

Many  typaa  and  alias.  Sand  ui  your  bincprint  or 
aam^  for  our  quota.  Our  pcloea  aro  a  fraction  of 
ortflnal  factory  ooaL 


8AMPIJS  KIT 

M  8aaU  (Saa.  IS  typaa) 

LAB  KIT 

300  Santa  (30  typaa) 

1500 

H-F  TIE 

ROST 

Low-kma  Mslamlna  Insula¬ 
tion.  pictnrad  actual  das 
14-40  Tluaad) . 7.80/C 

IB7.80/M 


FERRULE  AND  OTHER 

WIRE  WOUND  RESISTORS 

AT  A  FRACTION  OF 
MANUFACTURERS'  ORIGINAL  COST! 


(H 


IMMtDIATi  DfLfVfRY 

Proaa  Our  Wlda  Aaaortmant  from  0.1  to  18  Masohisa. 

ENAMEL  •  GLASS 
FIXED  •  ADJUSTABLE 

New  and  In  Pacfaet  Condition.  Naarb  all  mad 
JAN  Bpaelfleatlona. 

Band  us  your  requlranMnU.  Ws  bars  280.000  wira 
wound  raalatora  In  a  larpa  rartaty  of  dsaa  In  stock. 

SELENIUM  RECTIFIERS 

FnII-Wpbo  Irldgo  Typos 


^22221 

M/B 

VtNa 

l4/4t 

VaH* 

10/140 

V*IM 

1  Arm. 

t13S 

$130 

ELIO 

lEJE 

t  Am^ 

L» 

LOO 

LSO 

1030 

Et/Ampn 

1130 

dAmpt. 

L7E 

178 

ITS 

i  Ampa. 

431 

7JE 

1838 

038 

1  Ampn 

130 

LOS 

14.00 

030 

10  Ampa. 

L7I 

1L00 

RLOO 

4830 

It  Ampa, 

LIO 

1LOO 

030 

030 

S  Amp*. 

113$ 

SlOO 

ILOO 

1030 

M  Ampa. 

1130 

1130 

030 

038 

10  Ampa, 

1130 

HOO 

M  Ampa. 

4L00 

nivcrsaf  S^ncral  corp 


TERMS:— All  Fries*  F.O.R.  Osr  Ftant.  Rstod 
Firm*  Not  10  Day*.  All  otbon  Romittsnes  wllh 
Order.  Order*  Under  $10  Romittoncs  With  Order, 
FIs*  Approsimst*  ShlppisR  Ctwrpa*  (ovorsto  will 
bo  rotprnod.) 


A.C.  SOLENOIDS 

aiTARDlAN  No.  1:  24 

VAC,  O  ohmo  H  to  H* 
otroko,  0  os.-ln.  #R  104 

1.BB 

GUARDIAN  No.  4:  118 
VAC,  122  ohmo  M  to  IM’ 
otroko.  14  os.-ln.  #R  108 

830 

GUARDIAN  No.  4:  111  VAC.  Intormlttont 
Duty,  48  ohma  to  IM'  Stroks.  I  lb.- 

In.  . S.Be 

AIXBN  BKADUCT  BVLURIN  III.  110 
VAC,  M  to  1'  Stroks,  2  Ib-tn  pull;  #R84^2^ 

WABD  LBONABD  NSS  COMTACTOBi  110 
VAC,  Honwy  Duty.  I  Ib-tn  stroke;  #R22S 

1S.BB 


UNIVERSAL  HOT  AC,  O-lb. 
puU,  2xSi2H*,  1'  tbraaL 
ORITO  . .TrLTI 

UNIVERSAL  Typo  IIM.  IlOV 
AC,  InUrmlttant  duty,  12-lb. 

0.  W.  DAVIS  MINIATURE 
llOV  AC.  Intormlttaat  duty, 
IMzlMxlH'  V  atrako.  if 
oa-ln  pull.  «R1T8 . 8I.N 

D.  W.  DAVIS  MINIATURE 
24V  AC,  l%al%*H*'.  %* 
itroka,  12  os-ln  pull.  PRUt 
$1.78 

LEACH  8M.  110V  AC  Intar- 
mlUant  duty,  l%u14dV 
Hlnsad  typa.  *RlA....tt.a 


AMPERITE  THERMOSTATIC 
DELAY  RELAY 

Amportto  Thsrmoatntlo  DoUy 
Ralnyo  nro  sotuntad  by  a  hontar 
.  .  .  can  thoroforo  bo  naod  on 
AC.  DC,  or  pulsntlns  current. 
Bolns  bormottenlly  sonlod, 
Amportto  Rolsyo  nro  not 
nffectod  by  nltltudo,  moisture, 
or  otbor  ntmosphorlo  condi¬ 
tions.  At  the  proMnt  time  only 
. 8P8T  is  nvnllnbls  —  normnlly 
LI$T  open  or  normnlly  cloand. 

4.00  Mck  Avnllnbln  In  voltnE#  mtlntn  of 
uay  3  $.  *•*.  1*>  *<  ABd  118  VOltn. 

..  .r _ .  Dslnyn  In  nocondn  nr#  nvnIInbU 

2.40  MCk  M  follow#:  I,  I,  8,  10,  II,  20.  20. 

41.  80.  TS,  to  nnd  120  nocondn 
Mont  typon  from  ntock.  Whan  ordorias  spo- 
elfy:  Voltnco— Delay  la  Soooads— Open  or 
Closed. 


ELECTRONICS  — Atorek,  1953 


SEARCHLIGHT  SECTION 


SficciaC\ 


POWER  TRANSFORMERS 


FILTER  CHOKES 


131  Liberty  St.,  New  York  7,  N.  Y 


Chas.  Rosen  Phone:  DIgby  9-4124 


FLEXIBLE  eOUFLINQ  SHAFTS 


AM  Ut4— iMi  MVDC  IM  AMf^ . 


DYNAMOTORS 


CHAMICON  TYPI  CAPACITORS 


SS.00/100 


MICA  CAPACITORS 

CM  41  1100  V.  TUT 


ATF-m 

2.>V/tiA .  I 

STF-UA  22tV  2IMVAMA.  2iSV/tA 

12.tV/lA . 

tTF.<M  2MV  MV/t.(A,  iV/lA,  (.IV/IA. 

•.tV/lA . 

STF-M*  23«V  2.(V/(.tA . 

STr-An  2MV  2slV/»A.  MSV/tA .  1 


Ham  PrI.  VaHs  tmiiAaataa 

STP-CU  2MV  2M/.WAJJtV/.WA. 

STP-4M  22t/44tV  IMVCTA-SA . 

nr-AU  IM/AAA.  >Ah  mAV/.A7A.  AKV  Tl 
STP-Ut  2MV  ttAAV/S.12KVA.... 

STP-t21  U7V  J22VCT/JA . 

ATP^AAS  MV  2i7MV/.ttlA . 

tTP-A22  rarmrm  maav/ia . 

ATP-AU  rnk/mtrm  iaa-a-aaav/ja . 


INTERPHONE 

AMPLIFIER 

Eaaily  eanvartaA  ta  aa  Maal  latar> 
CaaifflanleaMan*  lat  far  atka,  haaia 
ar  faetary.  Orlaiaal.  Naw  CA  ye 
w/aaavanlan  ataaraai...  » 


Prt:  IIIV.  AA  Cy.  taa:  aV/S.IA,  MV/t.4A 

7.tV/l4A  . 

Prt.  2IA/?IS/22A^S/2W/3M/2MV.  N  Cy., 

•aa:  ll/'IA/74/lVCT  •  UA . 

Pri:  IIIV  AO  Cy:  taa:  A.IV  •  I.SA.... 
Pri:  IIIV  M  Cy.  Sac:  IMV  •  lA.... 


MAIL  ORDERS  RROMPTLY  FILLED.  ALL  PRICES  F.O.I.  NEW  YORK  CITY.  SEND  M.O.  OR  CHECK.  ONLY  SHIPPING  SENT  C.O.D. 
RATED  CONCERNS  SEND  P.  O.  ALL  MDSE.  SUUECT  TO  PRIOR  SALE,  AND  PRICES  SUUECT  TO  CHANGE  WITHOUT  NOTICE. 
PARCELS  IN  EXCESS  OF  20  POUNDS  WILL  OK  SHIPPED  VIA  CHEAPEST  TRUCK  OR  RAILEX. 


/March,  7953  — ELECTRONICS 


SEARCHLIGHT  SECTION 


Tab* 

7toty 
7t5^ 
710-A 
OK  M 
OK  61 
OK  60 
tiS6 
Ult 


C  O  M  MUNICATIONS  EQUIPMENT  C  O 

puiTrn?mprnr^BrncRowAv^owpoNE^$i 


MAGNETRONS 


PNm  BNUmM.  PMd- 

thra.  nu  UO-M  CMBMtoi^-ai 

sboim  . III.M 

APQ.IS  PULSE  MODULATOR. 
Pul«»  Width  .6  ta  1.1  lOero  Sto. 

_  V"! _ Hop.  rsta  6S4  to  ISU  Pp&  Pk. 

Pwr  eat  K  KW  bMraT  0.01*  JouIm . tW.M 

“OOWI-ATOR.  n.  gmw  M  ona.  m 
<}•••  KW  pk) :  p«lM  nta  MM  PP8.  1.8  Bleraoe. 
pota  Um  ImpMOOM  50  ahao  Clrenlt  nriM  ehoriliio 
wnlan  tl  DC  lUMaaiio*  Upo  Um  two  TM-A‘i  •• 
tocUllm.  115  ».  MO  07010  InpiM.  Now  with  oil 
*«•»•  . . 


PULSE  TRANSFORMERS 

tt.E.  «  K273I  lUpoUUon  Rota;  CSS  PPS.  Ql.  Im: 
»  OhM.  floe.  Imp:  MO  Ohai,PulM  pndth:  1 
iPerom^Prt.  Input:  0.5  KV  ML  Boo.  Output: 
SSKV  PK.  Paok  Output:  500  KW  Btflor  1T5 

Amp  . iMoM 

U-I#I5S  Prt:  4-5KV.  tTA  Pk  8ao:  ISKT.  MA.  PR*- 

850-500  Ct.  Durotloa  l.t  UM . S4S.5C 

0-IM17S:  VIdao.  Rotlou  w  OOMM  OhM  lOKC- 

»MC  . SIUO 

e.E.K..27M  . 535.55 

Q.E.K.-2744-A.  11.5  KT  Hlah  mltofaL  S.S  KT  Low 
TOUofa  •  500  KW  opar.  (SfO  KW  noz.)  1  mlerOM. 

or  1  aloroM.  •  500  PP8 . SMJO 

W.E.  DIM27I  HI  VoM  Input  pulM  Tranatannar.  .527.55 
O.t.  K24SSA.  Will  racatra  ISKV,  4  nrioro-aaeoud  pulaa 
ooprl.  aacoodaiT  dallTart  14KV.  Paok  powar  out  IM 
KW  G.  K  . 534.10 

0.  E.  K274SA.  Pulaa  Input  Una  to  nukcnatron.... 535.55 
Roy  UX  7555— Pulaa  Output  Pri.  5t.  m.  4lT....n.55 

Ray  UX  5442— Pulaa  laTarHon— 40t  4-  40t . 57 JO 

RAY  UX735I  . 55.55 

PHILCO  3S2-72S5.  352-7251.  352-7257 
UTAH  5332.  5275.  5341. 

RAYTHEON;  UX5MS.  UXSiiS . 15  aa. 

W.E.:  D-IC5SI5.  0-15535.  KR  5500.  K550M. 


DELAY  LINES 

D-IMI54:  5.5  mteroM.  up  to  3000  PPS  1500  ohm 

Urm  . a . $4.M 

0*I794H:  S5/.50/.T5  miero«e.  8  KV  M  otuna 

‘“0.  . 515.50 

0-155557:  114  mloroaae . 57.50 

RCA  255500-502.  3.3a  aee.  1400  ohma . 52.00 


PULSE  NETWORKS 


■  ■  5.E.  «SIS-5-S5M-50PtT.  SKY  "K”  air- 

cult,  3  aaotlona  .5  nteroaaoood.  5000  PPS 

M  ohma  Impadanoa  . 55.50 

I5A— 1-400-50:  15  KY.  "A"  CKT.  1  ml- 
eraaae.  400  PPS.  50  ohma  linp...537.M 
O.E.  03X  (3-54-510)  (5-3-84-405)  50P4T; 
3KV  CKT  Dual  Unit:  Unit  1,  8 
■artinna  0.54  Minrnaan.  510  PPS.  50  ohM  liiqi; 
Unit  5.  5  aaiitlaia.  534  mieroaae.  406  PPS.  60  ohma 

Imp.  . 35.50 

7-5CS-I-200-57P.  T.6  KV.  "K"  Clicult.  1  mieroaae. 

500  PPS.  5T  ohma  Impadanoa  3  Mtlooa . 57.50 

7.6E3-3-200-5FT.  T.5  KY.  "T’  Circuit.  3  mlenaae.  500 

PPS.  5  ohma  Imp.  3  aaetlona . 512.50 

«7U;  lOKV.  3.5um..  STS  PPS.  50  ohma  Imp... 527.50 
*754:  lOKV.  0.56uaee..  T50  PPS.  50  otuna  Imp.. 527.50 
KSOOH  Charolao  Cbate:  I15-1S0H  •  .OlA.  S3-MH  • 

.05A,  50.TMV  Corona.  31KV  Taat . $37.H 

O.E.  28U-I-350-I0  P2T.  “K"  CKT.  1  lOeraaao.  PuUa 
0  350  PPS.  M  ohma  Impadanoa . M0.50 


TEST  EQUIPMENT 

Qllcnal  Pan. 

MCA  7S5A.  570-555  MC ... . 

.  ftt.tt 

O  Mpaanl  Oon. 

MA  RBlOTMNltar . 

...1ISJ5 

OTSltA 

..  S2JI 

OTS15/AF 

AKtnuaar  Taat  Sot 

OTf  M 

Fewer  Matar.  5  CM. 

OTS47/AFR 

Toil  Om.  50-5055  IOC . 

a  .SMwtB 

OT3I5/AP 

Sloarad  Lima.  000  MC . 

..  .sMwii 

OT3U7/IIF 

WaaaawMir,  100-700  MC... 

...  72.11 

OTS55/AF 

Wnaaniatm,  510  1000  IOC. . 

...  T2J5 

OTS70/AF 

Fwr.  Molar,  UO-MO  MC 

OTSllO/AP 

■elm  San.  3440  2704  SIC 

THERMISTORSIVARISTORS 


S  BAND— 3''  1 1 1 W'  WaQa  10  CM. 

DIRECTIONAL  COUPLER,  Bnadbaad.  50  db.  OaiM- 
Uns.  TYpa  "N"  Takaoff.  OaiplM  with  all  Hatdwara. 

Narr  *  CABT-4TAAN-1 . 557.50 

WAVEMETER  r00-S400  MC  Baaotlon  Type  with 

counter  Dial — Mfc..  W.K  . ^.302.55 

REACTION  WAVEMETER.  Ufs  O.K.  S000-3TM  MC 

Mlw.  Head  . 5I2S.M 

LHTR  LIOHTHOUSE  ASSEMRLY.  Part  of  KtM 
APO  5  A  APO  15.  Racalear  and  Traaa.  Caritlaa 
w/aaaoe.  Tr.  Carltj  and  N  CPLO.  To  Racer 
Um  3CM.  5C4S.  IBT.  T^bla  APX  3400-«00 

MGS.  SllearPIatad . 

BEACON  LIGHTHOUSE  oarlty  10  cm.  Uft.  Brnm;! 

Rice,  each  . 547.30 

MAGNETRON  TO  WAVEGUIDE  Coupler  with  T21A 

Duplezrr  Caetty.  told  plated . ^5.00 

RT-30/APG-5  15  eaa  U^tbouaa  RP  bead  «/•  Xmtr.- 
Raerr.-TR  earlty.  compL  raerr.  A  SO  3IC  IF  Mrlp 
uatna  4AK5  (SOM.  tC43  IRT  Unaup)  n/Tuhaiu 
72IA  TR  BOX  eomplata  with  tuba  and  tunlnt  PhWf; 

era  . 312.50 

MCNALLY  KLYSTRON  CAVITIES  for  TOTB  w 

SKSO  . N.M 

F  2S/BPR-2  FILTERS,  type  Input  and  mttM 

Hl-I‘aaa  Gear  lOM  lit . 3I2.M 

WAVEGUIDE  TO  V  RIGID  COAX  "DOORKNOB" 
adapter  choke  Banpe.  Sllrar  plated  broad  band  332.M 
ASI4A/AP-I0  C14  Pick  up  Dipole  with  "N"  Calto^ 

OAJ  ECHO  BOX.  10  CM  TUNABLE . 323.50 

HOMEDELL-TO-TYPE  "N’’  Ifala  Adaptara.  W.E. 

«D15TSS4  . 32.73 

I.  F.  AMP  STRIP:  SO  MC  130  iLh.  tain.  3  MC  Band¬ 
width.  UM  5AC7’a-wlth  rldeo  delaetor.  _Lm 

. . 524.50 

POLYROD  ANTENNA.  A8S1/AP.V-T  U  LudU  Ball. 

Trpe  "N"  feed  . 322.50 

ANTENNA.  AT45A/APR:  Broadband  Conical..  SM- 

3800  MC  Type  "N"  Feed . 312.50 

"E"  ar  “H"  PLANE  BENDS.  50  Det-  1m  Sanm  . 

37 .50 

COAXIAL  FILTER.  FS/APB-S.  LO-PASS.  BE^W 
400  MC  . 332.50 

Vs"  RIGID  COkX—W'  I.  C. 

ROTARY  JOINT.  Stuh-aupportad.  UO  45/Ua  45  Bt- 

tlnia  . 527.M 

10  CM  STABILIZER  Carlty.  tunable,  atandard  0045/ 

UP  45  flttlnaa  . 345.00 

RO  44/U  RIGID  COAX,  atuh  aiipport.  8  ft.  aectlona, 

nltb  UG45/U048  eonnaetora  . 312.50 

RT.  ANGLES  for  abora . 34.50 

RIGHT  ANGLE  BEND,  with  flezlbU  ooax  output  pick¬ 
up  loop  . 35.M 

SHORT  RIGHT  ANGLE  BEND,  with  preaourliliic^nl^ 

RroiO'  COAX  to  ilez  coax  connector . u.M 

RT.  ANGLE  BEND  It*  L.  OA . 33.30 

FLEXIBLE  SECTION,  It  L.  Mala  ta  lamala. ..  .54.25 
RIGID  COAX.  SULKHEAD  FEED-THRU.  .5I4.M 


X  BAND— r'  X  i/t"  WaBa  3  CMa 

CROSS-GUIDE  COUPLER.  Mala 
Saetlaa  7'  Iona  with  50  dat. 
4^  bend  (K-Plan^.  SH'  radlua. 

WLnan^'  Broadbanded  coupIlBf  flgura  ta  30 

cFr/V  db.  Indlrldually  eaUorated.  .522.M 

I*  X  Vb’  waaatalia  la  5*  lanitha.  UO 

35  Santa  to  UOM  eorer . 57.H 

RataMat  Jalati  auppUad.althar  with  ar  wlth^  ^ 
mountlnt.  With  UO40  flinM... -j.-- ..a*»h  317.50 
Bulkhaad  Facd-thm  AaaMbly  (Aa  Shown) . ...llt.M 
Piaaiara  Oau*a  SaaHon  15  lb.  tauta  and  ^jijM 

WaaataMa  Saatlan  i? Jon*  ehoka  to  oorar  45  ^ 

twlat  A  3H'  radlua,  M  da*,  hand........ . Hg 

Twlat  50  Oaa.  5'  ehoka  to  coear  w/PM  alpnl^ . .  .H.30 
Wavaoalda  Saatlan  314  ft.  lent  allenr  platad  with  oMa 

flanae  . 36.75 

Ratary  Joint  choke  to  ehoka  with  deck  aMuntlnc.  .5I7.H 
3  am.  mltarad  albaw  "r'  plana . 312.00 

50° datrM'aTbmn.’  'TF •’  or‘"H*'’'pUna  lii*  radui!  3^50 
AFIM? nder* Baliy ' AMmMy'.' iM  tuM*. '. '.3^.00 


MICROWAVE  RECEIVER.  3  CM. 

tWSV.X’Ii.e'Wl.'iV'.V'MV.StSSiiKf 

INPUT  CIRCUITS.  5  I.F.  STAGES  GIVE  APPROXI- 
MATELY  120  DB  BAIN  AT  A  BANDWIDTH  OF  1 .7 
MC.  VIDEO  BANDWIDTH:  2  MC.  USES  LATEST 
TYPE  AFC  CIRCUIT.  COMPLETE  WITH  ALL 
TUBES,  INCLUDING  72SA/B  LOCAL  OSCILLATOR 

3173.50 


K  BAND— </2  I  */a'  W.Qa  1.25CM. 

APS-34  Ratatinc  Jalnt . 3M.30 

RlCht  Anola  Band  E  or  H  PloiM.  ipaelfy  comtalnatlen 

it  eoupllnn  deidrad . 5I2.M 

M*  Bond  E  or  H  PIoim,  ehoka  to  eoear . 3(2.00 

Mltmad  Elbow,  eoear  to  eorer . 34.M 

TR-ATR-Saatian.  Choke  to  eorer . 34.M 

FlaxIMa  Saetlaa  1'  ehoka  to  ehoka . 35.00 

"S"  Carva  Choke  to  eorer . 34.M 

Adaatar,  round  to  aquara  eorer . 35.00 

Faadbaek  to  Parabola  Horn  irlth  praaaurtxad  win¬ 
dow  . 327.80 

50*  Twlat  . tl0.M 


Tobo 

Tobi 

tJtT 

U43 

till 

1161 

Utl 

700 

im 

706 

1JB6 

U6t 

USB 

UI1 

US7 

USD 

USB 

71  BOY 

U39 

UocTyc^^^ans^rmer^I 


(JUI  Pitnmitw  tuv.  60S  CyMaCt 


S40VCT  •  tSOOSA.  0JV/,SA.  SJV/OA. 

500075005  ♦  tSRIA . 

4640V/2S0IMA .  37.50 

SOOOV/250  MA,  5V/1SA .  tUS 

5JV/.5SA.  nf/tA . ^  S4S 

2X2.SV/2IM  (254V  n^SJV/USA..  _ 

1300/l50S/7S  OV  CjNSA . .7.40 

tltOV/1.25MA.  2.8V^7SA.  1.SV/3.7SA 

— iKVToal . *J3 

SSOVCT/SMMA,  4.SV/3A.  S-SVCT/SSA. 

2X5.SVCT/SA .  4.M 

2.3V/t.7SA.  C.SV/2A— MCV  TaM. .. .  Eg 

300V/TiMA.150V/A4A .  4.g 

500VCT/.06TA,  5V/M .  S.g 

SOOVCT/StMA,  SIWT/SA .  l-g 

700VCT/50RIA.  6V/3A.  OV^TSA. . .  4.SS 

SfOOV/OMA.  305  VCT.  1355SA .  5.50 

UO0V/505rA  TAPPKM  02SV  2.SV/SA  S.M 
6.SV/i7A.  6.tV/.0SA.  S.3VCT/21A..  4.g 

27V/4.3A.  C.J/2.5A.  IJSV/.SIA...  .  2^ 

S20VCT/i0MA.  S.3y«T/2A.  CVeT/2A  3.75 
400VCT/3SINA,  S.4V/2.5A7W4V/JSA  t-M 

1150-0-1150V  .  2.g 

CVCT/m06  KVA . 1.7S 

6.SV/3.1A,  6.SVCT/S.SA.  23V/3jj4. 

2.5V/ t-SA .  4JS 

302VCT/1UMA,  C.SV/5.1/L  5V/SA..  S.3S 

6.4/T.5A.  5U V/liA.  5.4 V/UA .  4.75 

ALL  tr 

4S0VCT/1454A .  2.40 

21SOV/.OnA .  4.50 

2050V/.502A.  4SSV/.0A.  MV/tSA, 
4.tV/23.S(C  C-tV/lAA,  tV/SA, 

2X2.5V/1.71 .  17 JO 

r  INI  tuv.  400  CY. 

MUtVAML^'  UrnlcSui  UOOVitMy* 

Teal.  P/6  MX  J/APa-1 .  4JS 

C.SV/2.tA . US 

1450V/1  MA.  2JV/L7WL  UV/3M. 
SV/2A.  0.^/ JA  P/^M-S0/AP«- 


IIA54S0-1 

501053 

501405-301 


T-4ttU 

152-7050 

KSOIM 

M-7t74tU 

KB  5504 
S1C5S0 

12133 

450431 

SOOIM 


7003001 

M-747431S 

5S-0-M 


MICROWAVE  ANTENNA 
EQUIPMENT 

^  AT40A/APR— Breadband  Canted  500- 
^1  y  3300  MC.  Type  N  read.  (AB  BBOW^ 

AS-3I/APN-7:  10  M  Pelyind  In  Lmlu 
J  iL  BaU.  Typo  If  rittlna  Coax  Ifand.l^OO 
Ralmf  Syaiam  Parahatla  roflaetort  ippwx. 

11  ranfa  2000  to  4000  Mci  Dtmandani 

I  4  V  >  *'■  . *i*H6 

*  OlpM  for  abora . 312.00 

TOY  "JAM”  Radar  ratatinc  antenna.  10  am.  SO  dM 

beam.  118  Y  AC  drieoTNaw . IISOX 

Parobolla  PoaL  Radiation  pnttars  approx.  IS  dao.  M 

horlaental  U  dap.  ta  eartleal  ^ona* . TlMiS 

Cone  Antanao.  AB  lU  APR.  1000-8250  mo.  Stab 

tupportod  with  typo  "N"  eennaetar . 314.50 

ASI4A/AP,  15  CM  pick  up  dlpolo  oaay,  aMWata 

w/Iencth  of  eonx  and  "N"  eonnaatari . fCJO 

AS40A/APS-4  Tool  Antenna.  I  alMH  array.. 322 JO 
ttr  Parnholla  RoBoetor  Spun  Aluminnm  dlah....3L5S 


RADAR  ANTENNAS 

AS-12/APS-I 

AS-12I/AFH 

AS-lT/AFS-2 

AS-2U/AFO-U 

AS-3S/APa-2 

AT45/APM 

ASS5/Arr 

AS-IA/AF 

30'  SIGNAL  CORPS 
RADIO  MASTS 


ComploU  lat  for  araeden  of  a  full  Sot  top  nilMia  Of 
niaoed  plymoM  eonatruetlen  talaarnpinc  taita  8  tan- 
foot  aaetlona  for  aaay  atowaoa  and  tranapettatlen.  A 
perfaet  aet-up  for  aettinc  out.  SuppUod  eomplou:  2 
eomplcta  moata.  bardwaro.  ahippinc  crate.  Alpplaa 
let.  approx.  300  lha.  Sic.  CorpoHe.  tAtSO-BnTX 
Haw  . 340.30  par  aal 


MAIL  ORDERS  PROMPTLY  FILUD.  AU  PRICES  F  O  B.  NEW  YORK  CITY.  SEND  M.O.  OR  CHECK.  ONLY  SHIPPING  SENT  C.O.D. 
RATED  CONCERNS  SEND  P.  O.  AU  MDSE.  SUBJECT  TO  PRIOR  SALE,  AND  PRICES  SUBJECT  TO  CHANGE  WITHOUT  NOTKL 
PARCELS  IN  EXCESS  OF  20  POUNDS  WIU  BE  SHIPPED  VIA  CHEAPEST  TRUCK  OR  RAILEX. 


131  Liberty  St.e  New  York  7,  N.  Y.  DoptUJl  ChoB.  Roson  Phone:  DIqby  9-4124 
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SEARCHLIGHT  SECTION 


UG"  CONNECTORS  "UG 


48  Hour  Delivery  on  AN 
PROMPT  Service  on  UG 


W«  carry  a  com^latc  oarf  divcrtifiad  ctock  af  "AN"  con* 
nocters  at  all  timoc  and  am  in  a  ^oNtian  to  make  daliv* 
orioc  within  4t  hoars,  thoraby  oliminotinf  all  annocostary 
stoyyatos  duo  to  tho  lock  of  "AN"  connoctors. 

Many  nMnufiKturars  kovo  conm  to  dopond  upon  our 
prompt  dolivorios  of  AN  &  UG  connoctors  fram  stock,  with* 
out  doloy. 


AN  3100  A/B  AN 

AN"  CONNECTORS 


AN"  CONNECTORS  "AN 


I4S*M  I  MS7-a 

4000  I 

40-4S  I 

—ADAPTERS  "9760"— CAP  &  CHAINS 


THE  ABOVE  INSERTS  ARE  AVAILABLE  IN  AU  TYPE  SHELLS  "AN-3055‘ 


March.  1953  —  ELECTRONICS 


Cl 

h 

ei 

cl 

lec 

fesl 

te 

d 

and 

1  i 

A 

P 

PI 

Ei 

D 

H  km$  tm  b«  riflMI . . .  wmm  It's  trim  t*ml»r.  iMilcr  U  mm 
•f  tiM  iMidiiia  •!  *•  tl>* 

aircraft  iatfatiry.  taailar  U  a  racaaaliafi  aarf  apyravad 
caarca  af  cayply  far  aMay  faraisa  aa4  U.S.  Oavarawaat y 
ataaciac.  / 

...WHEN  IT’S  FROM 


AISOCIATEO  rNFUSTRIES,  fNC 


uK$mm  MiCtftfr 

MSIIaiMfaAaa. 

UkAi«4w»^  Hartti  HaRywaaA  ;WartitW^1<»  J 

jfTdlii  ■r  Catifoni. 


Heearding  Theadalite  PBB"33 

(Spotting  S«t  PH -32) 


ORtCtNAL  AWnACATtOyi 
Ta  aaolyM  aMacttacaaii  oi  oali-alrcrait 
fira  by  aeeurota  "tbraa  dlaiaaatonal**  da- 
taradaortloa  ai  chall  boral  poaltloa  with  ra- 
■pact  to  tha  toryat. 

FKESEXT  AWWLiCATiOXS 
1.  To  datonaiao  aeeurota  "koidiay  and 
toka-oti"  maenuraaMata  bt  edreroit  flight 
taat  work.  By  plotciag  thaaa  ualts  at  poiata 
born  1.000  to  $.000  foot  aoraaol  to  tha  oaa- 
lar  Uaa  oi  o  maway,  thia  "photographic 
roeordtam  lhaodoUta"  proaidaa  cat  occarata 
Hlaa  raeord  oi  aaiainth  oad  oloTotiaa  oi 
tha  poaitioa  oi  tha  cdrploBa  oa  both  loka- 
oii  oad  laadlag.  Siaca  tha  diataaea  oi  tho 
ttioodolito  irom  tho  ruawory  ia  a  kaowa 
taetor.  all  othar  dlataaoaa  eoa  thaa  ba 
ooaaputad  by  tha  aiathod  oi  tricmgalcrtioa. 

t.  Tha  "raoordiag  thaodolita"  euao  pro- 
Tidao  o  rapid  molhod  tor  maaaanag 
oecalaratioa  oad  dacalarattoa  oi  airplcmaa 
ia  oceolaratioa  oad  atop  taata. 

3.  For  troekiaq  oi  miMlloa  oi  ralotiToly 
low  altitudaa  up  to  1.000  toot.  By  aaodiu- 
eotioB  to  a  20"  Iona,  tha  "racordwg  thao- 
dollla"  Biay  ba  uaad  tor  tracking  miaallaa 
or  torgot  plonaa  iron  20.000  toot  to  2S.000 
loot. 

4.  li  modiiiad  to  o  20"  Iona,  tha  thaodo- 
Uta  moy  bo  uaad  tor  photographing  air- 
ploao  apin  toata  at  thoao  aomo  high  oltl- 
tudoa. 


Aircraft  and  Instrument  Inverters-^ 

800-1  Invartor 

laput:  24V  DC— 7S  Aaa. 

Oataat:  IIS  V  AC  tiO  Cycle— lO.S  Aaa.—  .a 

•lafla  PhaM  $27.50 

12126-2A  Instrumont  Inverter — Pioneer 


BESCHimOX 

EoA  Ihaodolito  la  a  coaiploto  nail  coaaiatiag  oi  a  built-ia 
BMtiea  pletara  conara.  ccaaara  magaaiaa.  aighliag  talaacopa. 
lenapa.  eoatrola.  gaoriag  oad  oaaoeialod  maaoaiaan  aaooa 
■ary  tor  oporodoa.  laactioa  boaao.  corda,  tiniaa  iatorvol  da- 
vle^  tina  latorval  naltipUar.  and  tima  iatorval  aigaol  oaita 
ora  auppUad  with  ooch  thaodolita. 


avaUabJo  upon  ragaaat. 


In  Stock  Now 

IP 

TS5I/APG4 

1/AFN 

TSS6A/AP 

'AP 

TS59/APN1 

TSW/APN 


TS87/ARN5 


TSU8/AP 


Oataat:  IIS  V  AC  tiO  Cycle— lO.S  Aaa.— 

•lafle  Phaae  $27. 

12126-2A  Instrument  Inverter — Pioneer 

Inaut:  27.tV  DC-I.2S  Aaa. 

Oataat:  2SV  400  cycle— lOV  Aaa.— 

Three  Phan  $35. 

12117-2A  Instrument  Inverter — Pioneer 

laaet:  24V  DC— I  Aaa. 

Oataut:  2S  V  400  cycle— 6  V.  Aaa.— 

SlRSle  PhtM  $27 


12116-2A  Instrument  Inverter — Pioneer 

Inaet:  24V  DC— 0  Aaa. 

Oataat:  IIS  V— 400  cycle— 4S  Watt—  aa 

Slatle  PhaM  $9 


1211 9-1 -B  Instrument  Inverter- 

laaat:  12V  DC— 2  Aaa. 

Oataat:  26V  400  cyel*-«  V.  Aaa.— 

Slaale  PhaM 

12117-5A  Instrument  Inverter 

Inaat:  12V  DC— 2  Aaa. 

Oataat:  26V— 400  cycle— 6  V  Aaa.— 

Slaale  PhaM 


$90.00 

Pioneer 

$27.50 

-Pioneer 


SrrrWnf  PKofoyftjph.f  D.w'i 

COMPLITI  lINf  Of  AiaiAl 
CAMIBAS  LABOIATOir,  A 
SPECIALIZED  PHOrOGBAPHIC 
RECORDING  EQUIPMENT  .p 
te'  A.rctnft  O.vi-  COMPUTE 
LINE  Of  AIRCRAET  INSTRU¬ 
MENTS  A  ACCESSORIES 


EastmawB 
High  Speed 
Cameras 

Now  being  used  for  osdllograph  re¬ 
cording,  ballistic  studiea,  ■low.down 
and  slop-motion  aludies:  This  remork- 
able  instrument  pre-aelects  determined 
speeds  of  irom  1.000  to  3,000  iromes 
per  second  on  16mm.  film.  Standard 
equipment  includes  63mm.  F2.0  Ektar 
lens.  Auxiliary  lenses  and  equipment 
are  available. 

Authorised  dealers  for  Eastman.  BeO  & 
Howell,  Groflex.  Zeiss  and  leading 
photographic  manuiactnrers. 


Graflex  "ID"  Cameras 

Now  almost  univarsaily  used  tor  plant  identiiicatlen  and  ae- 
curity  procedures,  the  versatile  Oroiles  "ID"  ualts  provide 
photM  aultoble  tor  pre-priated  pose  eards,  metol  badges 
with  photo  iaaerta.  and 
ploatto  photo  lamlaatee. 

Thia  Grailes  Camera  is 
equipped  with  on  Sinun 
F  4J  lens,  automatic  re¬ 
lease  and  film  advonee, 
removable  magoalnee 
with  a  eopociiy  of  100 
ieet  oi  SSaam  nlm,  tritA 
tokee  7S0  pictures  per 
roll.  Auxiliary  identifiea- 
tiea  atonda,  lights,  an. 
largers  and  developing 
equipment  are  ovailAle. 


TS125/AP 

TS126/AP 

TS13I/AP 

TS148/UP 

TS1S5 

TS170/ARN5 

TS174/U 


TSI84A/AP 

TS2e4/AP 

TS226/AP 

TS239/UP 

TS251 

TS268/U 

TS323 


c 


L 


TS175/U 

TS428 

IE19 

1-122 

1-222 

IE21 

1-130 

1-223 

IE36 

I-139A 

15-185 

IE4S 

1-145 

BC-221 

IE46 

1-148 

BC-376 

IE57 

I-1S5 

BC-906 

I-S6 

1-173 

BC1066 

1-72 

1-176 

BC1201 

1-95 

1-177 

BC1203 

1-96 

I-IMA 

BC12n 

1-100 

1-198 

BC1287 

I-IIS 

1-208 

BE-67 

OAP-1 

CABLE  ADDRESS: 
Sembre 
Lea  Angeles 


EUOXE  f'OMJ^Et'T  if  you  have  any  of  the 
follewiiigr  TSJ,  TS12,  TS11,  TS33L  TS15,  TS45,  TS42. 
TS1I7,  TSiM,  TSI44,  TS147,  T$14S,  TS15S,  TS174, 
TS175,  TS230,  TS25t,  TS24A.  TS375;  l-iorf,  1-162 
1-201;  TSX4$E;  AN/ARC3;  l•1$2C;  AFNO;  BC76SC 
Scalar  aegt  TOP  BUCK  tor  all  tlactroeic  aquipaieet. 


AN/APR-I  AN/APR-4 
Baanten  **Q"  Meier  120 
DuMidm-  Di^t241 

_ OadHeacepea  _ 

Ferris  18B  Mierorolter _ 

Howle(t-Pa(h»d  2CCD~ 

Audio  Osoilaler _ 

Caueral  Radie  £040 


SEARCHLIGHT  SECTION 


BEST  IN  ELECTRONIC  SURPLUS 


PAHriAL  LISTING  OP  OUTSTANDING 
SURPLUS  COMMUNICATIONS  iQPT. 
MARINE 

TC8  X’mttr-IUcalTera  for  Ship  or  Shoro. 

TAJ  BOO  WotU  Output,  17B-BB0  KC.  Now 
Equipment,  with  Spares,  Motor  Oenerator 
(AC  and  DC  aTailabU)  Starter,  Tubes, 
Complete. 

TBK  HF  500W.  Transmitter  with  MO, 
Starter,  and  Spares. 

OO-S  100/12B  W.  IF/HF  Ship  or  Aircraft 
Transmitter,  A1  or  A2  Emission.  All  New 
with  Spares. 

IBO-AT  Mackay  IF  Ship  X’mttrs. 

t707  RMCA  Ship  Radio  Compass. 

MISCELLANEOUS 

DZ-t  Direction  Finders. 

aP>7  Aircraft  Transmitters. 

ZB~8  ILAS  Eqpt. 

SCB-tSS  RCVO  and  X'mttnr  Eqpt.  Com¬ 
plete. 

BT-S/ARN-1  Altimeter. 

RADIOSONDES  AN/AMQ-IA  to  D.  New. 

SBO  A  BOO  WATT  SOUND  SYSTEMS  for 
Airports,  Shipyards,  Amusement  Parks, 
ClTlllan  Defense,  Etc.  Write  for  Prices 
and  Uteratnre. 


INFRA-RED  IMAGE 
'  SNOOPERSCOPE"  TUBE 
Extra-Special!! 

We've  sold  thousands  of  them  to  Labs, 
experimenters.  Industrials,  studios,  etc. 
By  using  Infra-Red  rays,  this  tube  en¬ 
ables  you  to  see  In  the  dark.  No  sean- 
nlng,  no  amplifiers,  just  a  high-roltacs 
power  supply  Is  all  you  need  with  this 
tube.  Shows  Image  in  greenlsh-whlte  on 
1%'  screen.  For  night  photography, 
signalling,  snooper  or  sniper  scopes,  un¬ 
derwater  detectors,  etc.  British  mnfr. 
SOLD  IN  LOTS  OF  <  ONLTI  Llteraturs 
and  diagrams  furnished  with  each  sale. 

«  fer$1S.OO 

FRONT-END  LENS,  for  Infra-Red 
Tube.  Bausch  A  Lomb....Ea.  flfi.SS 
Plain,  Mounted  Typo . Ea.  7.0A 


BC-Ztl  Preq.  Meter,  CAE  AA 

as  Described,  EACH . 

MISCELLANEOUS  SPECIALS 

OB  Voltage  Regulator  A  Power  Supply, 
Cat.  «3QVD14BI,  output  7B0  V  at  10  ma. 
Kato  Rotary  Converter,  a*  V  DC  to  110  V, 
00  cycles  AC,  tfiO  WatU. 

SCR-tSS  Xmttg-Revg  Eqpts.  Complete. 
IN-lt7  Insulators. 

YJ-1  A  VJ-t  IFF  Equipments. 

IlS-tS  A  H8-tS  Headsets. 

Kriay  Box  BC-CII. 

!^w  Pressure  Switch.  Cat.  #a927D100Jl. 
OE  Overload  Relay  CR-BSSS-CIQ. 

RE-S  Telephone  Oen.  Oank  Handles. 

MAB  Walkie-Talkie  Spares. 

DN-tS  Dynamotors. 

DM-8C  Dynamotors. 

DY-IA/ARR-t  Dynamotors. 

JACK  BOX-BC-CtO. 

Microphone  Switch  SA-aC/U. 

Tnnlng  Units,  T17-I0  A  t7. 

OB  Ionisation  Qage  Power  Supply,  Cat. 
AlOVDiail. 

Remote  Control  Units  RM-14. 

Phantom  Antenna  A-43. 

OB  Capacitor  Transformer.  Cat.  #010310, 
40  cycles  132/200  volts.  140/10  Watta 
OB  Voltage  Regulator  Stabiliser,  Cat. 
#(7002. 

PR-S4  Dynamotors. 

Cable  Coaxial  Conpler  JB46  (14  Inches). 
Tnnlng  Units,  TU-S  to  TU-f. 

AT-4t/APR-4  Antennas. 

Magnetron  Magnets  for  tJ2t. 

Mounting  Plates  FT.408,  FT-1S4-H  (BC- 
248).  FT-148. 

Shock  Mounts  MT-It/APA-1. 

BC-g04  A  634  Transmitters. 

PB-tlSR  Inverters. 

KB-IA  Aircraft  and  Engine  Testers. 
Antenna  Mast  See^ns,  AN-4t  to  B4. 
l-tt2A  Signal  Oenerator. 

BC-ltS«A  Signal  Oenerator  (15  to  40  MC  A 
80  to  280  MC). 

Froqnenry  Meter  CRV-40021,  384  to  254  MC. 
TS-I43/CPM-1  l^nchrosoope. 

RC-in  Radio  Beacon  Equipment. 

RM-BS  Remote  Antenna  Drive. 

LRN-IA  Loran  Equipment. 

TB-B4  A  BS  Cable  Vulcanising  Equipment. 
SB-14flY  (Console  Switchboard. 

SR-83/OTA  Power  Supply  for  above. 

BO-tM  Receivers. 

Janette  Rotary  Osnvesters.  It  V  DC  to  110 
AC.  321  Watta 


CONDENSER  MICROPHONE 
With  2-Stoge  Pre.-Amp. 

Real,  Precision  quality  construction,  double 
Helmholts  Resonator  type,  with  combina¬ 
tion  microphone  and  amplifier  built-in  cy¬ 
lindrical  bram  case  II  x  4  Ins.  Uses  types 
80  and  88  tubes  in  amplifier.  Employs 
acoustical  low-pass  filter  plugs  (removable) 
for  5-25  cycle  response;  removing  plugs 
(threaded)  and  venting  cylinder  case  will 
result  In  high-quality,  wide-range  studio- 
type  microphone.  As  Is.  excellent  for  vibra¬ 
tion  testing,  percussion  noises,  shock 
eounda  oil  exploration  work.  Original  use 
— Bound  (Artillery)  Ranging  Eqpt.  NEW 

.  $34.95 


SCR-410  Crystals,  in  sets  (120  channels)  ofl 
IndIvMuolly.  TimP.  Writs  for  PRICK. \ 


EXTRA! 

PI-104  POWER  SUPPLIES  for  RecsWar  of 
SCR-2M,  NEW.  with  Spurs  Vibrator,  Export- 
Packed.  Largo  QuonHty  Availabie.  WRITE 
FOR  PRICES. 


GROUND  A  AIR  COMMUNICATIONS 

TDQ  VHF  100-154  MC  BOW.  AM  X'mttr  for 
110  V.  50/60  C.  AC. 

BO-707  VHF  110-124  MC,  BOW.  AM  Output 
for  110  V.  50/40  C.  AC. 

SCB-S84  Oround  Portable  AM.  Trans-Recr 
Eqpt.  for  Field  Communications. 

BCR-Stt  VHF.  4-Channel.  100-154  MC 
Trans-Rcr  Eqpt.  for  Plane  or  Oround 
Communications. 

8CR-B1I,  Walky-Talky,  8-4  MC.  Crystal 
Controlled  Trans-Recr.  with  Plug-In  Units 
for  Freq.  Changing. 

LINK-14M,  VHF  Trans-Rcvg  Eqpt.  70-100 
MC,  50  Watts  output  FM.  Available  In 
14  VDC  A  110  V  AC  operation. 

AN/TRC-1,  VHF  Trans-Rcvg  Eqpt.  70-100 
MC.  50  Watts  output  FM.  For  110  V  AC 
operation. 

M-3MA.  2  KW  Wilcox  X’mttr.  125-525  KC. 
3  Cabinets;  RF  Unit,  Modulator,  Rectifier; 
Al.  At  and  A8  Emission. 

10  KW  OE  FM  RF  AMPLIFIERS,  Type  BF- 
8-A.  88-108  MC,  Complete  with  RF  Power 
Supply  (separate  unit).  New  Eqpt.  For 
Increasing  power  FM  and  Television  sta¬ 
tions.  Write  ff»r  descriptive  sheets  and 
prieee. 


INDUSTRIAL  CAPACITORS 
standard  Rrond  Typa  1SF7S 
Syncru  Capacitor 

50-50-50  mfd.,  oil  filled.  Delta  connected, 
40  V.  AC.  40  cps.  All  NEW,  packaged  ca¬ 
pacitors.  For  power-factor  correction  on 
115  V.  8  phase  AC,  etc.  Large  quantity 

available.  AX  OK 

BACH .  ♦o.ya 


ATTENTION,  Please! 


All  Material  Offered  Subject  to  Prior  Sale 

VC  rn  3040  W.  21st  St., 

na  IfUe  24,  N.  Y. 


Imfiwdiota  Dg/tyary  from  Stock 

Cmhh:  Talamariiw,  N.  Y.  4 

TM.  tSplmma4o  2-4300  * 


ROSE  PRODUCTS  COMPANY 

RIcter  2-8078-9 


NEW  YORK  7,  N.  Y. 
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RELAY  SPECIALISTS 

AUTHOniZEO  FACronV  DISTRIBUTOPS 
STRUTHERS  OUNN  POTTER  A  SRUMEIELO 


RADIO  DEVELOPMENT  A  SALES  CO. 

32]  ATLANTIC  AVE.- ULSTER  S-0«aa-BKLYN  I.N  T 


SEARCHLIGHT  SECTION 


COXDEXSERS 


DIESEL  GEN. 

25  KW  3  phoM  60  cy.  Hill 
din«l.  G.E.  ptn.  Complttt  with 
coatrol  pomI  &  ttaitiag  botttf- 
iM.  Raody  for  imoMdiota  oparo- 
Eioa.  Guoroataad.  R.U.R. 


RELAYS 


‘  J-  POTS 


OIL  CONDENSER  SPECIALS 


10  mfd.— 1500  V 
•  mfd. — 600  V . . 

r  dlA.  X  EH'  H.  Bkt. 

2  mfd.— 600  V. . 

S  S.T.  Bathtub.  LoU  of 
Bam.  Tnt  with  t  vmu 

.25  mfd. — 600  V . 

Standard  Brand  OM-aSS 

4  mfd.— 1000  V. 


10  mfd.— 600  V . $.9t 

Thrr.  trrm,  hot.  mta-  chann.1  type. 
Dlni«.  .1%'  X  IV  X  1*.  Two  S  aTd.  ne- 
ttoni  raud  400  T  at  TS  dw  "C".  1800 

V  tnt.  Mmu  eonuDMrlal  tpwa  for  000 

V  otwratlon  up  to  10  doo  “C".  Ideal 
for  flitn'  or  poww  factor  appIloatloiL 
Reprat  .ale.  pro*,  thl.  ruacMl  hlfh 
qualltr  roodenMT  to  be  of  outatandlna 
ralur.  Carton  of  M.  wolcbt  *  aa 

11  Iba  Laip.  qua.  aratlau. 


7  mfd.— 1000  V . $2.49 

4  3/ir  H  X  ME*  W  X  1%*  D 

.25  mfd.— 20  KV _ $19.95 

.1  mfd.— 7500  V . $1.75 


—  TRANSTAT 

11SV,  1  pkma,  100  mu* 
11.1.  Raima  0-11S  V.  Ai 
#20Ws.  s^lally  prkai 


MICA  CONDENSERS 

a.  t.  8.  10.  16,  26.  30,  31.  30.  60.  70^711.  100. 


OTHER  AIRCRAFT  TYRES 

CHI  Clr«wn  Cur.  •  iaa«M  Pi 

MTiK-i  ariT  iiArukkM.— 

IMEK-Ul  awT  lA  MA'.TK*'iM.  I 
•M>K-7»  IPST  lOA  Of-Htm.  0«  .K  I 
til  IK-111  DFIT  llA  M 

aiOlK-T  8P1T  l.A  1  ornP-IA  •J« 
10%  Dio.  la  «aaa.  af  100  m  »*r«  Tx»^ 


ouuu.  oiuu.  ouuu.  Oi^UU,  oouu,  «V1I 

7M0.  8000.  9100  *  10.000  MMfd 

PRICE  SCHEDULE 

6  to  760  mmtd. . . 

1000  to  1600  mmfd . 

2000  to  6100  mmld . 

aiOO  to  10000  mmfd . 


TOGGLES  SWITCHES 

CNP  CItcwHrrIaa  AN  «  N  Clr««N  PHm 

I'lOKi  iPUT  t  M  RA.  ItlT  PPfT  MS 
ld4K4  DPDT  .74  44.  iIIt  DPOT  .M 

RELAYS  4  CONTRACTORS 

v«H  OliMR  CmrraiK  AaMM  rrlM 

WT*  ^IfLRMk  47  •  DPDT  i.|| 

RTT.nrW  S4Lm«L  144  MCaal.  DPDT  4.14 
IM.DB  24  24  tP4T' 

DaaUa  B^k  1.24 
I2S*BP  24  L«Mk  144  14  BPBT* 

DaaM*  Braak  1.24 
lt7.BIA  24  Laaak  140  24  aPtt  1.24 

14411  24  L^k  144  14  I-4PfT 

N.O.  1.24 

B44  II  Laaak  144  44  ■PIT  N.O.  2.44 

741.B140-C4  24  OB  144  DPDT  .44 


Spactal  Mka  Kit— 100  e  $3.50 


SILVER  MICA  CONDENSERS 

7.  21,  26.  S3,  60.  ao,  76.  06.  100.  120.  160. 
170.  200.  270,  300,  330.  300.  100.  ISO,  500, 
780.  800.  1000,  1100.  1150,  1700.  A  2800 
mmfd. 

7  to  86  mmld .  8r 

1000  to  1700  mmld . t4r 

100  to  800  mmld .  V 

2600  mmfd . IW 

I  Saa<>al  8.  Mka  Klt^lOO  (g  $4.50  | 


Wv4a  Priaf  BI94  4kir4«  Pi  If 
400  4.14  .04  lOOOV  .14 

••2  •a  .1  400V  At 

•So  *11  ' 

^  .21  044V  04 

400  .14  A  444T  alt 

404V  .Q  ; 

204T  ja  Gaaa.  aClOO.  14%  Otea. 

DATHTUD  CONDS. 

ValH  Pplaa 

400  I.M  t»94  VaNa  Pfflaa 

400  .|i  .24-.24  400  .44 

400  .21  .24  1040  .44 

440  .24  i  400  .11 

too  .21  1  400  .17 

400  .||  .4  440  .47 

404  .if  .4  1000  .i| 

1000  .42  2i.4  400  .11 

1200  .44  1  200  .24 

400  .24  1  $00  .14 

400  .14  1  440  .44 

1000  .4}  1  690  .14 

400  .44  1*1  400  .44 

■■  ■  I  3  409  *2f 


CERAMICON  CONDS. 

10.  66  *  100  mmfd  # . . . 

1000  to  5000  mmfd  • . . . . 

.01  400  V _ 


DPDT 

•  PDT 
DP4T 

4  Pala 


WANTED 

CoiideiiMrt  of  oil  typos  in 
any  quontity.  Alto  othor 
ttondord  cempononts.  Top 
pricos. 


TYPE  "AB”  POTS  $.95 

t  soft  OnMO  %HmH 

D  1/4  8  20000  I  1/4  A  I/S  LS 

0  1/4  LS  24000  2.  4  A  1/4  • 

D  1/4  •  2000  1/4  4 

0  >/t  8  I  40000  1,1  LI 

0  $/$  .1/18  MOOO  1,4  a  l/|  8 

8  1/8  8  tOOOO  1,8  L8 

8  1/4  8  100000  l/>' 


AIRCRAFT  TOG.  SWS. 

Alraraftljp»a'20A  •  24TDC-10A  4$  124VAC-OH 
^CN#  Oaat.  S»aa.  CIraMit 

•201  §4  B  4A  IPtir  <»a-of 

4S1IK4  B  OB  iP8T  Off-Mam.  Oa 

4204K4  B.7A  SPtT  On-Off.Mam.  0« 

4210B4  H-IB  8P8T  Oa-Oa 

|M0K4  ANS022-1B  8PDT  Oa-Ofl-te 

nuak  MawaiaO-Lamiaaaa  Tip— Bat.  HaaOta-' 
Priea  1.22  aa. ;  $2B/I00:  4274/1000. 

Ta  cat  1000  paa.  4bc.  paa  mar  aamkiaa  tr»aa. 


10000  i/14  I  4  Ma«.  1/4  1.4 

14000  1/4  4  >1  Mac.  1/4  S  A  1/4  LS 

Writo:  ART  HANKINS,  Ownar 


MOIVMOIJTH  RADIO  LABORATORIES 

Box  159  Long  Branoh  ft.5192  OAKHI  R!4T.  X.  J. 


Coaipl«t«  with  all  fhra  Twiaf  Units,  erraring  thn  rangt  }•  ta 
4,000  Me.;  widaband  discaaa  and  othar  antannas,  wayatraas, 
mahik  aceasierias,  100  paga  tKhnical  manual,  ate.  Varsataa, 
ecenrato  eompoet — tha  aristoerat  at  loh  raeohrart  in  this 
rongn.  Writn  for  data  thaat  and  gaotatlaaa. 

Wt  hova  0  largo  variaty  of  athar  bard-to-gat  agalpmaal,  bi- 
clnding  mierewava,  oirerwt,  eammonications,  radar;  and  labnr- 
otory  oketToniei  nf  nH  bindi.  QnaUty  standards  maintolnad. 
Got  oar  quetotlans! 

Wo  will  bay  any  ffnetranle  Atafarlof  at  top  pricos.  SCHOOLS — 
unload  ynar  daity  surplos  for  eadk.ar  erasMt.  — 


100x000 

RELAYS 

All  Types 


ENGINEERING  ASSOCIATES 


Sottiehody—Sofiiewhere^ 

needs  your  idle  equipment !  Reach  that  buyer  quickly  and  economically  thru  the 


SEARCHLIGHT  SECTION 


The  meeting  place  of  Used  Equipment  Buyers  and  Sellers 


ELECTRONICS  — More*,  1953 


SEARCHLIGHT  SECTION 


COMPASS 


W£  MAINTAIN 
OUk  OWN  PUUY 
EQUIPPED  TESTING 
LABORATORY  TO 
TEST  AND  GUARANTEE 
ANYTHING  WE  SEU 


COMMUNICATIONS  COMPANY 

393  GREENWICH  STREET 
NEW  YORK  13,  N.  Y. 

CABLE  ADDRESS:  COMPRADIO,  N.  Y. 
ALL  PHONES:  BEEKMAN  3-6509 

TBM — same  transmitter  but  with  speech 
input  equipment  to  give  350  watts  phorve. 
TBL — Navy  all-wove  tronsmitter;  350 
watts  output:  CW  and  phone.  Supplied 
complete  with  m/g  and  starter  for  d.c. 
or  a.c.  operation. 

TAJ- — Navy  intermediate  freq.  transmit¬ 
ter,  175-550  kcs;  500  wotts  output. 
Supplied  complete  with  m/g  and  starter 
for  o.c.  or  d.c.  operotion. 

SCR-2B4- — the  fomous  mobile  and  ground 
station  for  field  use. 

SCR-528  SCR-B28  SCR-82B 


MAG— 10  cm.  portable  link  radar  trans¬ 
mitter  receivers,  6-volt  operation. 

TBN — 200-3,000  kcs,  complete  with 
220/440  volt,  3  ph.  50-60c.  power 
supply — conservatively  rated  at  1  kw. 
output. 

SCR-SIO  and  610  in  quantity. 

RADAR  BEACONS 
AN/CPN-6 
AN/CPN-8 
YJ  end  YG 
AN/CPN-6 
AN/CPN-8 


TC$ — Cal  I  ins  mfd.  Navy  radiotelephones 
for  shipboard  and  mabile  use,  camplete 
with  all  accessories  for  operation  from 
12,  24,  1 10,  230  volts  d.c.  ond  1 10  or 
220  vdts  a.c. 

TDE — Navy  or  commerciol  marine  trans¬ 
mitters,  camplete  1 1 0  &  220  volts  d.c. 
and  a.c. 

TBK — Navy  high  frequency  transmitter, 
2-20  nr«cs;  500  watts  output.  Supplied 
complete  with  m/g  ond  starter  for  d.c. 
or  a.c.  operation. 


. 3  cm. 

. 10  cm. 

for  shipboard  use 


TUBES 


SPECIAL  PURPOSE  and  TRANSMITTING  TYPES 

THIS  IS  A  SAMPLE  LISTING  •  WRITE  FOR  OTHER  ITEMS  G  UNLISTED  PRICES 

llins  I  Sellins  I  Scliins  I  Sellins  |  Selling 

ice  Tube#  Price  Tube#  Price  I  Tube#  Price  Tube#  P^e 


All  tubM  (HATAIItMCl. 
All  trioM  art  F.O.B. 
our  warthOMM.  aad 
ara  tabjaet  ta  eliaata 
wlthaat  aatiea. 


FLASH!  MANY  PRICES  REDUCED — Too  late  to  note  in  this  issue,  write  for  New  Prices. 


HIGH  FREQUENCY 
EQUIPMENT 


GE-Lalaad  MG  wt.  5  HP.  tSOV.  8  ph.  M  oy. 
moux-  e  24/32V  DC,  7S  aaip.  aaaaratar,  on  com¬ 
mon  than,  dlrcot-drlrlnc  LafanS  3KVA,  aalt- 
aultad.  348S  RPM,  400-ay..  3-pli..  l2S/2e8V. 
4-ailrt  altarnatar.  Alternator  hat  anaallaat  vava 
farai.  400-cy.  altamator  la  alaetrlcally  inde- 

pendaot  ot  low  roltase  generator . t0Si.SS 

Voltage  regulator  for  abort  to  regulau  pint  or 

mlnut  1  Toltt  . SI2S.00 

Naertaa  Brot.  MG  tat.  2'/%KW.  l-ph..  4SS-ay.. 
2400  RPM  altarnatar.  belt-drtren  by  8S0T.  S-ph.. 

00  oy.,  OHP  motor . IMAOO 

Haltatr.Cabat  MG  atl  SOOVA.  3  ph..  400-ey.  115V. 
Seir-aislled.  Balt-drlran  by  8  HP  moaor,  180V. 
3-nh..  OO-oy.  With  vwtaMa  tpttO  thaaet  4 

valtaoa  ragnlatar  . $423.00 

Rallaatlaa  MG  tat.  NEW.  IKVA.  l-ph..  4SS.«. 
altamator,  115V,  aeir-aadtad;  beK-drlraa  b 
.\XW  SOT  motor.  StOV,  8-ph..  OO-oy.  WiS 
raltma  rapalatar  4  varlaMt  apaaS  iheaa».8SS4W 
Onaa  tiaatrta  Plant.  BRAND  NXW.  OaaoUaa- 
drlran.  AC  outmit  180V,  10  aiiM  1800W.  SOO 
ey.  TC  outpotHV,  18  ampa,  500w.....tW.SS 

EDWARD  WOLF  COMPANY 

P.  O.  Bes  12  Mette»en  M,  Moss. 

BLrntmi  $~tU4 


CONNECTORS 


/m  Stock  for  hamodiato  Dolirory 


Selling 
Tube#  Price 

Selling 
Tube#  Price 

Selling 
Tube#  Price 

Selling 
Tube#  Price 

SJ33. . 

100.00 

4C27.. 

.  25.00 

304TH.. 

9.75 

813. .. 

.  9.00 

2J34  . 

.  write 

4C28.. 

.  35.00 

304TL. . . 

9.75 

829A. 

.  12.00 

SJ36  . 

.100.00 

4C35.. 

.  27.50 

307A.  .  . 

5.00 

838A. 

.  10.00 

2J38.. 

.  49.50 

4032. 

write 

339A..  . 

35.00 

833A. 

.  42.50 

2J39  . 

.  49.50 

4E27  . 

.  17.50 

371B  .. 

2.50 

836. . . 

.  4.75 

2J42.. 

100.00 

4J25. . 

175.00 

388A.. 

2.75 

837. . . 

.  2.75 

2J49. . 

100.00 

4J26 

175.00 

446A 

2.00 

843. . 

write 

2J50  . 

. .  75.00 

4J28  . 

.175.00 

446B... 

3.75 

849. . . 

.  50.00 

2J61 . . 

..  75.00 

4J29 

175.00 

450TH. 

45.00 

851 .. . 

.  45.00 

2J62.. 

..  75.00 

4J30 

write 

450TL. . 

45.00 

860... 

.  5.00 

2K22. . 

write 

4J31 . . 

.175.00 

464A.. 

9.50 

861... 

write 

2K25.. 

. .  35.00 

4J33. . 

190.00 

705A  . 

3.25 

865... 

.40 

2K26.. 

.150.00 

4J52.. 

350.00 

706AGy  45.00 

872A. 

.  3.85 

2K29.. 

. .  35.00 

5C22.. 

write 

707B. . . 

12.50 

874. . . 

1.50 

2K36.. 

write 

5J23.. 

write 

714Ay.. 

17.50 

889R. 

195.00 

2K41.. 

..150.00 

5J26  . 

350.00 

71 5B... 

17.50 

891 R. 

250.00 

2K4S.. 

.100.00 

5J29  . 

write 

720. . . . 

write 

892... 

.150.00 

2K54.. 

.150.00 

6C21.. 

.  29.50 

721  A.. 

3.75 

892R. 

250.00 

2K55.. 

..100.00 

loy  .. 

.  1.25 

723 A/B  25.00 

2X2/879  1.75 

3B24. . 

..  5.40 

100TH 

.  9.00 

724B. . . 

6.50 

K1069P7  write 

3B27. . 

..  10.00 

204A 

.  60.00 

725A.. 

write 

1614  . 

write 

3B28. 

..  9.00 

211 

.  1.00 

730A.. 

45.00 

1616.. 

.  2.75 

3C31. 

. .  5.75 

250TH 

.  30.00 

803  ... 

7.00 

1619.. 

.  .75 

3E29 

..  15.00 

250TL. 

.  30.00 

807. . . . 

1.65 

1624.. 

..  2.00 

[7777}, 

hi*'' 


MILITARY 

ELECTRONICS 


GAS  ENGINE  POWER  SUPPLY 

m  Kw.  110  T.  60  CIM.  CompM*  fu  micUm 
pwrar  fuiwly.  New,  with  apu*  puti.  P.U.K. 


EQUIPMENT  WANTED! 

To  moot  •ovommont  mi4  todoitrlol 
'Or4on  wo  orfontly  noo4  oil  tyfoo  of 
'MOW  OTrf  0004  Toot  taolpwowt, 
'Radar,  Rocotvon,  oad  TrowroiWton. 
Wl  PAY  HI«HEST  PRICtS.  ToM 
oo  what  yoa  hawo. 


(O^^SALES  INC. 


MaillH  AMrwt  P.  0.  BOX  MTB-B,  N.  HOLLYyfOOO.  CALIP. 
OReo-Worohoon;  7400  VARNA  AVt.,  N.  HOLLYWOOD,  CALIP. 
POWart.lOlO  •  BTootav7.00M  •  Ctkio  AOOrwe:  ARROWBALU 


For  Sale  For  Sole 

SURPLUS  NEW 

METERS,  INSTRUMENTS 
AND  ACCESSORIES 

For  Commorcial,  SieiMil  Corpo,  Navy 
and  AircroN  Applicotiowo 


Pooel,  Switchboord  owd  Lob.  Tj 


Vollmottrt,  Ammetert,  MillioiiiiiMtari, 
MicroomoMtert,  R.K  Ammotort, 
MoltipUon,  Corroot  Trootfonaort, 
ShiwH,  Thormotoiipli,  otc. 


MANUFACTURED  By  WESTON, 
WESTINGHOUSE, 

GENERAL  ELECTRIC,  otc. 

All  IttoH  art  furplm,  otw  i*  erlolool 
packooiaol 

AN  iHint  art  fwly  goarootttdl 
Wt  ipocialiit  io  owttn  aod  iottmoitott — 
Ltt  ot  kwow  yoor  ftqtiftnitwttl 
OVER  75,000  METKRi  IN  STOCK— FOR 
IMMEDIATE  SHIPMENT 

MARITIMEiIrSWITCHBOARD 
fattrwaioafs  A  Accotoorlos 
>94  CoNOl  Stroot  Now  York  1>,  N.  Y. 
worth  44>14  (7 A) 


FLUX  METER 

For  mmurliit  flux  dwultj  batwawi  mtiMl 
pokt.  Um  two  iDMan  la  itrlct  with  a  pouo- 
tlooMtcr  aad  batttry  for  power  eupptr.  Raaot: 
604-4000  Oauee  la  I  icalee.  Rtqulrte  1  battery 


MISCELLANEOUS 

MINE  DETECTOR:  SCB-41S  for  rmogenlliie 

lalBliif.  MS.  NEW . ti6.W 

LP-11  UN>PB:  Mod.  LM.  AM.  A.  BmL  toad. 


ATR-13  TRANSCEIVER  I 

Dyaaantsr  powered,  either  14  or  M  Y.  Sboth 
aaaiated.  renotely  oootroUad,  tranteeleer. 
Tunable  reoelrer.  ranpe  106-100  M.C.,  4-cbaB- 
ael  oryMal  oontroUed  VHP  traaemluer,  boUt- 
tn  proMelona  for  oomL  WelftaL  eoiapleta  with  ■ 

$245.00  i 


AN'APBO 

GaMflleee 

APRTNot 


APT-1 

APT-S 

APT-6 

APT-4 

Mark  It 

MDVAPSX 

MDt/APS* 

MDtl/UPNS 

MDta/APQIl 


nc-ittipp 

RC-114 

RC-XM 

RC-6M 

RT3VAPSIS 

T-tt/APT4 


PORTABLE  RADAR 

Model  8Q.  U  cm.  Used  on  anall  Odja.  Hae 
PPl  Indtoator.  Max.  raate  M  ■Uat.  1  Kw.  aut- 
poL  Operatae  from  110  VAC,  00  ope,  P.C.R. 


AN /ART-1 3  PARTS 

Part* 

IlMB 

TraaawNlir 

T.47A/ART.11 

l«4»lt 

BGfWMirie  SvHeli 

mtn 

KTOROMR 

td>Ua  CaraaMe.  Variable  Cap. 
4-Plle  Cwaada,  Vwlahia  Caa- 
4  CeMrelep-TTpa'  teXPaS  Cap 

aECTRONICS  — MokL,  T953 


SEARCHLIGHT  SECTION 


TRANSTAT 

ll-i  KVAU/OO  oyolea.  Coouautator  raaot 
6-116  V.  Max.  166  tap.  Qoad  ooad...>U6j> 


RECEIVERS— TRANSMITTERS 

AM^l  PB-16tAX  RTA/lBl 

ABC-t<  R-6/APN-4  aCR-tat 

N^ARR-X  BC-TXa-D  TAXJ-Xt 

lO^/APN-t  R-IT/ARN  R-Ot/AHN 

itP-lta  BC-TXa-A-AM-C  R-l/ARR-l 


RA-S2  RKTIFIER 

Traaaut  eontroUad  to  praduot  hl^  roKaot  DC 
froiB  116  VAC  to  oyola  louiea.  iJp  la  u.lOt 
TDC  «t  M  W.  Meteead  high  roKaoe  (6-16- 
KV)  and  eurraot  (16  X0  MA).  NEW.. ..174.16 


TYPE  UX  7X86 
Eaeb  Call— t6.TXME 
Max.  DC  Ret.  Ohait 

1  4  6-  4.6X0 

2  4  7-4.6^ 
t4  4«2.»7Q 
X  4  6«2.I66Q 


PULSE  TRANSFORMER 

Tub#  baa#  plug  in  typo  / 

V  Hara  aia  pracMaa  mod#.  Uqh  quedHy  eow-  /I 

\  p«wt  polaa  traaaioraian  wovad  oa  hyporaU  (I 

eorao.  Thoy  ora  built  la  oelal  bakaUla  tab#  \l 
j  1  baaoa  aad  eoa  ba  odoptad  la  may  oaaa.  Tkoy  v 

I  I  ora  eoaiplataly  bapiaqaalod  aad  aaalad.  > 

1^  SUGGESTED  USES 

^  4 — BlocUaa  Ooelllatof,  Multivibrator  aad  _ 

/  Boepa  CbeulM,  Tl.y- 

4 — Wbaravor  Aeenrala  TIaUaf  aad  Trlggar-  j  i 

toxdw  diMiM  BACAMMIWa  S  I  I  ^ 

■k — UaaaeaUadlaidreall  amUottHoga  iac*^  I  I  rl 


lag  ora  aacaataiy.  31  i  |  r~| 

•k — Uaaaeallad  la  dreull  apaUotttloaa  lac*  |  |  ^1  ty 

oaaaratlaa  law  pawac  raid  low  valtaiBa  *  U  I '  ' ! 

p«i6«6.  r  n  1 1  I ! 

A— Coa  ba  oaad  fat  eiraolia  mOllxiaa  lapalllloa  |  I  |  I4  lJ 

rotoa  beat  0  la  wrall  ovor  1  MC  a^  paloa  I  1  i.  -j 
wIdflM  raagtaa  troox  DS  MerotaaoMd  ub-  I  '  ■ 

Prka  tl 


IflMadult  OaEvar: 


10a  I  I  14 

■loa  I  I  i._i 


6l0f  VIE* 
r*6l  6464 


NTKV  oal  VOURB 

TNI  X^oBCflM  fllCmONfCS 


B11  Roytto*  St.r  Roetow  16,  Mots.  CO  7-4700 


TS69 


‘Vioir’ 


GOVERNMENT,  AIRLINES  G 
INDUSTRIALS! 

Soad  far  FRIt  Cataleaaa  Na.  112 
for  caaeplata  llaf  of  Military,  Indaa- 
trlal  oaid  Avlatioii  Eloctroaict. 

WE  HAVE  THE  LARQIST  INVEN 
TORY  OF  SUCH  EQUIPMENT  IN 
THE  UNITED  STATES. 


Specials 


/?/^DIO  Surplus  Buys 


rnmam  $1.95 
MiSBI  $3.95 


SEARCHLIGHT  SECTION 


TEST  EQUIPMENT 

S  BAND  ANTENNA— Coax  feed  from  type  RG  44/U  line.  Disc  reflector  and  fixed 
choke,  for  use  with  parabolic  reflector.  Completely  weatherproofed,  for  use  on 
pressurized  system.  Made  of  silver  plated  brass  with  all  R.f.  surfaces  polished. 


. . .  In  rr  S41-A  Holdtn-iir 
Pin  SPC.  Markad  Mth  OK 
T2nd  Harmonic  MC  Prcq. 
Uatad  below  to  fundamantal 
fraquanejr  with  (ractlona 
omittad. 

iM  Kc  cmtata  KSVSn 


coaxial  line.  Tappd  for  pressure  valve . PRICE  $20.00 

MGR  POWER  WAVEGUIDE  TERMINATION-Manufacturer  overproduced  on  Govern¬ 
ment  contract.  X  Band,  7  to  1 0  kmc,  type  UG 1 38/U  flat  flange,  VSWR  less  than 

1 .1 5  dissipation  1 50  watts  in  still  air . PRICE  $50.00 

X  BAND  FREQUENCY  POWER  MEnR-~Built  to  Navy  specifications,  measures 
frequency  from  8.5  to  9.6  kmc,  accurate  to  ±  4  me;  Power  from  .1  mw  to 
Iw  average,  external  attenuator  may  extend  this  to  1  kw.  Power  mMsuring  accu¬ 
racy  1  (fc.  Video  outlet  for  connection  to  scope.  Sealed  against  moisture. 
This  instrument  Is  battery  powered,  portable,  and  completely  self  contained. 

PRICE  $475.00 

X  BAND  THERMISTOR  Mount  8500  to  9600  MC.  VSWR  less  than  1.4,  RG-51 

guide . $70.00 

X  BAND  VARIABLE  AHENUATOR  Guillotine  type,  0  to  30DB  Attenuation.  Dial 
direct  reading  within  1DB— $80.00 

VSWR  AMPLIFIER  tunable  high  gain  linear  amplifier,  for  measurement  of  standing 


rouowiNo  emrsTAU  avaiiaiu  in 
FT  243  HOLOIRS  W  PIN  SPACING 

ISMS  I  TIM 

91ITJ  I  T4M 

UH  TTM 

SMT  I  TtTS 


wave  ratios  in  conjunction  with  slotted  lines.  Crystal  or  Bolometer  input— $300.00 
DELAY  LINE,  Z-1000  =^=10%  band  pass  0-2  MC.,  delay  time  4  micro-seconds, 
type  '^-4  B.  _ 


TUNING  UNITS  FOR  APR-4  RECEIVER 

Th«M  tanlac  Bnlta  arc  inoompUt*.  n«w.  In  operating  condition  but  lark  the  front  panel, 
tuning  motor  and  tuning  ahaft  and  aide  panela . 

TN  IS  MA-IOM  MC  TN  IS  IsSs-ttSS  MC  TN  54  ttSS-40eO  MC 


8  Band  Mixer,  tunable  by  meana  of  allder; 
type  N  connector  for  the  R.F.  and  local 
oactllator  Input,  U.H.F.  connector  for  the 
I.F.  output,  variable  oaclllator  Injec* 

tlon  . S50.00 

8S  MC  IJ*.  HTRIP,  VIDEO,  and  AUDIO 
AMPLIFIER  and  110  Volt  40-2(00  epa 
POWER  SUPPLY.  Bandwitb  10  me  new. 
part  of  SPR-1  Receiver.  AMPLIFIER 
STRIP  AM-SSA/8PR-2  contalna  I.F.  am- 
pllfler,  delector,  video  ampllfler,  pulae 
atretcher  and  audio  ampllfler  and  Recti- 
fler  Power  Unit  PP-166A/SPR-2  band¬ 
width  10  me,  center  frequency  SO  me. 
aenaitlvltr  60  microvolta  for  10  mllllwatta 
output.  Power  aupply  80/116  V  ac  60- 
2600  epa  1.2  ampa  Send  for  achematic 
SSS.OO  leae  tnbM 
8  Band  Signal  Generator  Cavity  With  Cut- 
Off  Attenuator,  2200-2860  me.,  2C40  tube. 

with  modulator  chaaala . SM.SS 

High  Paaa  FUter  F-28/BPR-2.  cuta  off  at 
1000  me  and  below;  need  for  recelvera 

above  1000  me . flt.SS 

T8-SS  Voltage  Divider  for  mcaauring  high 
video  pulaea,  ratloa  1:10  and  1:100  trana- 
mlaalon  flat  within  t  db  160  e.p.a.  to  6  me., 
with  cable  for  attaching  to  ayndroacope 

$ss.ss 

Variable  Waveguide  Below  Cut-Off  Atten- 
juatable,  with  cryatal  holder  and  INST 

end  calibration  30-100  db . ftS.SO 

8  Band  Standard  Frequency  Cavity,  ad- 
luatable,  with  cryatal  holder  and  1N27 

cryatal  . $50.00 

8  Band  Teet  Load  TPS-66P/BT.  60 
ohma . $18.00 


■UTTIRFLY  TUNERS 

ll$-t80  megacyelee  oaclllator  botterdy 

gtH  gg 

$0-SOO  naegaeyclea  mixer  bnttorfly  with 
aoekat  tor  866  (uaed  aa  diode  mixer)  $86.00 
400  $00  megacyclea  oaclllator  bnttmily 

with  70S  tube  mounted  on  It . $$0.00 

X  Band  Spectnun  Analyaer  8600-8600  MC. 
Calibrated  frequency  meter,  tuned  mixer, 
4  l.f.  Btagea.  2  Video  atagaa  over-all  gain 
116  db.,  reg.  Power  Supply. 

8  Ba^  Bpectmm  An^dyaer  8700-$$00 
megacyclea — Similar  to  above. 

HIGH  POWER  DUMMY  LOADS 

DC-8000  MC,  100  watta  dlaalpatlon,  VSWR 
leoa  than  1.1,  no  cooling  neceeoary. 

X  Band,  IH*  x  K'  gidde,  choke  ar  plnln 
linnge,  dlaalpates  S60  watta  average  power 
oontinuoualy  In  atlll  air,  VSWR  leaa  than 
1.16  between  7  and  10  KFC,  weight  614 
pounda. 

A  Band,  x  1'  guide,  choke,  flange,  dla- 
alpatee  S60  Watta  average  power  oontinu¬ 
oualy  In  atlll  air,  VSWR  leaa  than  1.16  be¬ 
tween  l.t  X  18.4  KMC,  weight  Sit  pounda 
X  tend,  114'  X  %'  rnlde,  ^ain  fln^e, 
diaalpatea  100  watta  average  power  contin- 
uoualy  In  atlll  air,  VSWR  leaa  than  1.16 
between  7-10  KMC,  weight  SU  pounda. 

X  Ba^,  114'  X  84'  gtude,  puun  flnngr, 
diaalpatea  160  watta  average  power  contln- 
uoualy  In  atlll  air,  weight  S  pounda  4 
nuneaa 

8  Band  m*  x  t'  guide,  dlaalpates  1000 
watt#  average  power  In  still  air,  VSWR 
leaa  than  1.16  between  1.6  to  S.7  KMC, 
choke  flange,  weight  IS  pounda 


cenverter — RF  sad  A  2  (taae  IS  n«.  I.F.  Navy 
tyaa  CG-46ABW  cavity  aatadyna  nixar  eclaa 
446B  llththaaca  teba  eacifBad  ta  caver  2868  ts 
3150  nnacydcc  (asorsx.  8.5  ts  II  Cai).  Tselet 

Sr  celt  centained  IISv  10  cy.  rcvcrxIUc  I  ran 
edlM  aMter  with  IlnK  cwltdicc.  Caaicc  cat  ay 
te  caver  ranaa  ance  la  V/t  ailaetu.  Canalcta  wHh 
tabac  A  aiatar  lacc  pewer  ceaaly,  la  cate  II'  x 

8'/,'  X  7<A'.  Brand  New . 8I24.M 

Cavltlec  A  atltar  aartc  af  the  CG-44ABW  A  CG- 
SSACQ  aalti  at  iTarfc  II  Radar  available. 


CUARANYffD  SUKPLUS—^AST  UKVICt 

TIME  DELAY  RELAY  115?  60cy  adhutable  6  sec. 

to  2  mlnutec  Cramer  TD2-120S . 812.88 

RELAY  SPOT  14  vdo  ISO  ohm  CUre  Type  K.  .62.88 
REL^  4  POT  18  vdo  TO  ohm  Mini  tat  type  81.88 

|EL$YM— IF  Special  116/80  v  400  cy . 811.85 

FIL  XFRMR  4.3  •  1.3A  (other  daee  avail. I.  .6.88 
CHOKE  4H  T0ina..684;  IH  TOma  110  ohm.. ..8.41 
■LOWER  MOTOR  400-1800oy  116v  KAD  J81C  6$.86 

■•■TCHER  CLAMPB  886A.  8t6B.  826C . 8.28 

VARIABLE  8-15  nunf  Hammar.  HF  IH'  ihft.i.88 
ISOLATION  XFORMER  35  watta^arim  Usi  Mc. 

115  or  13.5?  A  6.3  tap  214x214x3' . $2.46 

•UBNINJATORE  tube  aoekat  ? pin.  108  for.lll.M 
POWER  XFRMR  T60VCT  •  178^  0  8.8.2  •  4. 

SILVER  TRMR  ERIE  T81A.  1.5  7.  7-45 . ^8 

AN-S106-Ies-2S.  PL-68,  83-lR.  3K-S3a,  2K-84a 
CONDENSERS: RATHtOb,  MICIL  AIR,  blL7 HV. 
CER.  J.FOTS.  RELAYri.  MII^ES.  UOAMOL 
SWITCHES  SPAhlS  for:  BC-I28SA. 


NIBUR  SALES  CORP 


f*Vo5K  BUY  SELL  RICTOft  2-1 

•tkl — tIdctNNic  IgMlgNMRt  Mnfl  PmtM  every  dmarintlbn.  N*  lot  tw 
TOP  PRICn.  Aak  Bd  tn  lMl$  TM.  RAPID  ACT^  ALWAYS. 

ELECTRONIC  SURPLUS  BROKERS 


540 


March.  1953— ELECTRONICS 


GsMuin*  TELECHRON  Motor* 


XA« . 

tKTI.... 
*AUr 
Xi^V«... . 
1\XT  .  .. 
IXBAt.... 

I  IBM. 
IXBE*... . 
I2BHT.... 
IX8AT.... 

i»rs.... 

IMT.... 

ItSRT.  . 

IXSLTGT 

IKNTOT. 

IttOTUT 

IJSB7.... 

I4F7 . 


]0  Seconds  to  24  Minutes  TllllCr 

A  ImhU  woond  •loctrk  TIMINC  SWITCH 
Foiotor  moYM  bock  to  ZIRO  and  ikati  oH 
RAOM^TV— Iloctrk  MIxor — PkotOBroplik 
OaYicao— TUno  Doloy  ate.  famhliad 
wHii  CaUkrattaa  Ch^  and  fointarCl  25 
Knob.  Blffott  bartoin  «a  OYor  hod.  *  *  ** 


HAYDON  SYNCHRONOUS 
TIMING  MOTOR 

lie  T.  to  CTCl*  M  BFll....  $2.60 
no  T.  00  ejDl*  1/10  RPM. .  $2.35 
my  110  T.  00  erel*  1  BFM..  ...$2.85 
*C^  no  T.  00  erci*  I  RFif . .  ...$2.00 
■r  tao  T.  to  ejeto  a  RPM . $1.65 


MARKTIMI 
S  HOUR  SWITCH 
A  10  Amp.  ttmliix  dartoA. 
Polntar  mow  Imek  to  mre 
after  tiro*  elapiM.  Ideal  for 
ihuulnf  off  radloa  and  TV 
wU  Oban  you  go  to  bad. 
Umlted  fupplr  at  thla  me¬ 
dal  PRICX . $4.90 

Alao  arallabla  in  15  rain..  30  min..  1  hr.  at  W-M 


Aaaortad  Micro  Bwltcbea.  Aero  Bwltefaaa.  C*  AA 
MU-Bnritebaa  . 5  for  9  •  •VV 


Weatlnfhouaa  Rla 


Au  RRfcrs  r.os.  m.  r. 

BLAN 

64  Day  St.  New  York  7,  N.  Y. 


CARRIER  EQUIPMENT 

Wadma  Etoetric  CF-IA  a-aftannal  earrtar  talaahana 
EE-IOI-A  2-ehaniial  lOOO/M  cyala  carrier  riaaara. 


PARTIAL 
LISTING  OF 


tarmliiali  eaaial^  with  fear  channalt  1000/2* 
■channal  ollat  ratalatad  talaohaaa  ra* 

C.42.A  V.  F.  talaeratb  la  tram  2-  ta  It-chaaeal 
tarailaalt. 

FMC  I  ar  2  ehaanalt  eaniar  talaohaaa  tarailaalt. 
aatamatla  raanlatlaa.  daolax  liaaaliat  each 
ebaaaal.  Carrier  fraananaiat  above  U  KC.  Ideal 
tar  addlao  ehaanalt  above  tyoa  "C”. 

Caaralata  aaflnaarlat  and  Inttallatlan  tarvlaat 
allartd. 

RAILWAY  COMMUNICATIONS.  INC. 

Raytown.  MIttaarl 
Taltobana:  FLamlao  2121 


M  0**1110  n  Lor  or 
Switch  $2.50 

10  Aran.  Heavy  Doty 
Mirer  I’ootacta  Con- 


uett  can  eatlly  be  ta- 
^  itoebad  and  eban*^ 

to  cult  your  needi.  Now  momentary  OPP  CENTKR 
but  can  be  ebaneed  by  uaar  to  ttay  either  tide, 
d  New. 


REDMOND  Powerful  I'  Btawar  ar 
Vantllotar  115  voHt  AC  00  eyelm  1* 
watu.  Por  Kitchen  —  Laboratory. 
Beat  or  Cold  or  ChainloaU...t7.i* 


UBES 


SEARCHLIGHT  SECTION 


Western  Electric 
Push-To-Tolk 
Handsets  (Type  F») 

BRAND  NEW  WITH  SWITCH 
AND  COILED  CORDS. .  .$9.75 
IN  CASE  LOT  OF 

20  PIECES. .  .$9.50 


ELECTRONICS  — Morch,  1953 


ISOLATION 

Step-Up 

or 

Step-Down 

Iba .  $2.t5 


TRANSFORMER 

*30  volta  to  115  volta 
115  TOtta  to  *30  roUa 
115  voRa  to  57  voRa 


WR.TE  ON  TYPES  NOT  LISTED 
Tarait:  FOB-NYC— 3S%  Dauatit  wH*  ardor  ..or 
taad  full  raaiHtanaa  ta  tava  COO  ebaroaa  Noted 
FIrmt  (D.AB.)  Nat  I*  dayt  —  All  aiarebaadlta 
oawantaad.  Pbaoa:  REatar  2.2St2 


11*  LIBERTY  BTREET  a  NEW  VORR  A  M.  Y. 


RADIO  TILEFHONE  SETS 

Waaiani  Klaottic  4  Channal  Bhlp-to-Sbore  Rata. 
Brand  now.  Made  for  U.  8.  C.  G.,  daluxa,  dompant. 
Inrludaa  traniralttar,  reealvaT  and  buUt-lB  powai 


DIO  YOU  EVER  UlISM  FOBA  Jl'MawoP 


A  roor  Su^iTCH 
AOf  or  Hf  UJ 
SURPLUS  MATfRtAl 


uti.f,  «  15  AMP  Mitao  El  swnca 


DIREGRON 
SELENIUM  I 
REGIFIERSg 

Buy  Direct 
From 

M'facturer 


V 


(HI  ;Wi  rtWi  J 


SEARCHLIGHT  SECTION 


WIRE-CABLE  TUBES  PARTS 


TIME  DELAY  SWITCHES 
1  Miaal*  IIS  VAC  M  cycl*  Bm.  tm  Wolw- 
DMof  M*tal  Com.  Maw  ISAS 
t  lOcM  IwitchM  Coaloct  at  4(MI-4a  SMoad 
TIm  Dolor  110  VAC  Motor  How  S4J0 
TImibo  Switch  M*  to  000*  r  IIS  VAC  0  SA 
too  VAC  0  SA 

Brooks  Contact  with  Incrooso  hi  Tosaporo- 
Inro.  How  BIAS 

CONTACTORS 

DPST  ns  VAC  SO  crcu  IS  Amp  Do-Ion  Uno 
Stortor  Woottaohonso  BOAS 
DOST  ns  VAC^^"  #700  BSAS 

RELAYS 

IS  VDC  DPST  AUUd  Control  Bos  OS. ..BIAS 
S4  VDC  DPDT  AUlod  Contr^  BIDOO. . .  .B1.4S 

S4  VDC  SPDT  0  Amp . tlAO 

no  VAC  DPST  1  Amp  Coaloeti  Btruthon 

Dunn  CKA  1070 . BOAS 

ns  VAC  DPST  Stmthoro  Dunn  CZA 

SS07  . BOAS 

SSO  VDC  DPDT  BtmflMta  Dunn  CK  tISS.BSAO 
too  V  SO  erelo  DPDT  OX.  ItROAllAS.  .BdAO 

OIL  FILLED  CONDENSERS 

rO  VDC  Baali  Tan  i  MFD  VOC  Eoili  Tm 

1  tW  AS  AO  A  MM  XAO  lAO 

2  m  M  .U  AS  MM  2AS  2AS 

4  SM  IAS  LAS  .S  MM  2.M  2.M 

5  SM  LSS  1.M  A  SSM  4.M  4.H 

1-S  tm  2.M  2.SS  .1  7SM  S.N  S.tS 


MICROWAVE  TEST  EQUIPMENT 
10  CM  osho  boo  CABV  14ABA-1  of  OHUA, 
iroqnoaer  raapo  SOOO  IOC  —  0170  MCB. 
Dis^  roodlap  micromotor  hood.  Uno 
prodicaon  seolo  plus  0%  to  minus  0% 
Typo  'll"  input.  Booonaaeo  iadleotor 
motor.  With  ocoMsorist,  sporos  and  10 
CM  diroctionol  eouplor.  Brand  How. 


100*  and  ISO*  longths 

WIRE 

AWO  10  oopporwold 

AWO  St  tinnod  ooMor 

Boolstonoo  wlio  AWO  OS 

AWO  SS  with  nylon  eoro  plastic  insulation 

LINEAR  WIRE  WOUND 
POTENTIOMETERS 

IS  Oka  tS  Watt  SAS  I  ISSSO  0km  SS  Watt  U 
IS  SS  AS  !  SSSM  SS  2 


HI  VOLTAGE  FILTER  CHOKES 

.4  HT  4A  Amp  DC  0  ohms  ItSO  IMB  to 
around.  How. 

1  HT  SA  Amp  DC  SA  ohm  OE0tO4SS. 
Mow. 

1.74  HT  S  AMP  DC  S4A00  VDC  OETS4BA. 
How. 


Mow  007 AO 

Bwitch  Beard  Ponol  0-100  Amps  DC  Wooten 
#S0B  with  100  Amp  Shunt  Brand  How 
tl4AS 

iiiir  ..j-w  ZTi.-  «— .i -  EQUIPMENT 

tVC.  OD  at  baso.  Brand  now  Wolkio-Talkios  SA-4A  MC 

MN-UY  B«adix  Compau 

10  CM  ROTATING  ANTENNA  ruSCr^" 

24**  Pecrobola  in  turrol  SOO*  spon  at  IS  BPM  RDF  BoooiTor  Equipment  SOO-SOO  EC  Fixed 
DC.  motor  control  and  roTorsinq  switch  How.  Tuned 

SWITCHES— BATHTUB— OIL  FILLED— MICA  CONDENSERS— POTENTIOMETERS.  SEND  FOR  CATALOG 

Bl  B  A  I  EC  terms:  Mlalaium  arSar  tS.M  —  Man 

electronic  9ALE9  CWa 

St.  ThI.  BEocon  2-7863  Brighton  35,  Mass. 


IM  M  .M  ISOM  M 

SSS  tS  r.aa  la  7. 

SSS  2S  LAS  A  Mas  1'  Shaft  AB  'T 

SM  SS  LAS  2M.0M  I/S  SD  AB  -J” 

ISM  2S  1.M  SM  1/S  BO  AB  -J” 

SPECIALS 

0040  Crystal  in  Holder  BS.S0 
Balloon  with  Hydroqon  Oonorator  I2A0 
000  Foot  Aerial  Wire  02.00 


IF  RESISTORS 


where  unit  measurement  is  jO. 


CALL  LEGRI  S  COMPANY 


since  1945  Resistors  is  our  business 


Fixed  or  variable 
Carbon  or  wirewound 
Vt  Watt  up  to  300  Watt 
Precision  of  14  of  1%  or  20% 

Any  makes — any  types — any  values 
One  piece  or  one  million 

Potentiometers,  Rheostats,  Attenuators 
For  development  research  or  production 

Guaranteed  aged  resistors.  Ask  for  Particulars 
by  G.  Grinn 


ANY  CONTROLS 


NewB  iB  added 


LEGRI  S  COMPANY 


Phone:  UNivorsity  5-4110 


158  West  99  StrMf 


542 


MmcA,  19S3  — ELECTRONICS 


SEARCHLIGHT  SECTION 


Mr.  ^urcfcating  fitgiwr 

"COMPONENTS"  iavitM  ym  tm 
dial  BEakmoii  3-B717, 

mm4  ckacfc  mw  wM*  vftety  «ltctwwlc 
Mrtt  w«  emm  4*liv«r  at  mk*  ffMi  ctack. 

7  FLOORS  OF  MERCHANOItS 
JAN-8pee.  lad  oUmt  ip«rt4li.  phu  tUiulArd 
canpoBCBU  of  ladiutrUL  taUrliloa  and  mUo  4p- 
pvsttti.  Bonw  «od  MiiilpBMit.  MO,  Ineladlnd  tcU- 
phoM  fwlMbbaordi,  traaaidtMra,  porfbM  Slur 
ceoMn.  power  suppUa  aad  dnumoton,  ete.  Coa* 
pa*  oar  prtoa  on  tltea  IMbm; 


•  ‘‘CSC’  (•watt  Aadia  AwpIMan,  aralUble  In 
oorrent  Droductian.  mat  mneral-purpoa  oewla 

•  “CSC’’  low-Toltaie  and  barr-euiTcnt.  Setan- 
l■a•^Mt<S•r  Rawa  Snpplia  are  an  aonondal 
muraa  of  eorrent  fw  teaUnc  and  aarrlelna  11-  and 
14  V.  D-C  equipment  (Aircraft  trananittera.  eto.). 

OtUUt  tkeett  n^^raqMt  an  pour  Mlarkrad. 

WE  MANUFACTURE  TO  YOUR  SAMPLE  AND 
SPECIFICATIONS 

COMPONENTS  SUPPLY  CO. 

1(1  E  WadilRttaa  St-.  N.  V.  (.  N.  Y. 


TELEPHONE 
EQUIPMENT  &  PARTS 

New  TS(  handatt  W/Fllp  arHah  In  handla 
(7.00  Eah. 

RaandHIanad  Lika  Naw  TSO  haadaate..(4.SS  Eaeh. 

Naw  Raeaivar  and  Tranamltta  alananti  far  TSO 
handat,  ate . (1 .00  Eaek 

C.l(l  rapaat  oalli . $3.(0  EmIi. 

RaeandiHanad  CEO  taladkana  In  atalnad  laatkar 
(Me  . (30.00  Eaah. 

TS  10  aannd  pawa  handiat  with  rnbbar  card 

(10.00  Eah. 

Naw  R.C.A.  Tranimlttar  S  raeaivar  alamanti  aannd 

Mwar  . (3.50  Eah. 

Opamtor  head  &  chart  ata  HS  IS  fa  BD72 
wltchhaardi,  Me . ((.SO  Eaah. 

Naw  CC  333  msar  aardt . (0.33  Eah. 

Ualoht  dark  talaphaiMa  fa  axtanalMt,  Intareana, 
ata . (3.03  Eah. 

Naw  W.E.  FI  and  HAI  racalva  A  tranamltta 
alamata  . (I.SO  Eah. 

Naw  W.E.  FIW  handaaH  W/mbba  card  &  PL47 
Pino  . (7.00  Eah. 

Rapat  alia  S4E . (4.00  Eah. 

Naw  Taa  raearda  BC  1010  .  (1(0.00  Eah. 

Naw  ATR  Invarta  110  V.O.C.  Inpnt  atpnt  IIOV. 
A.C.'OO^palM  (00.00  Eah. 

W.E.  Raatok  RaetlSara  3S-40  aycla  KS  S300-L( 
(30.00  Eah. 

a.  E.  Tnnta  Battary  Charoara  Cat  «23ISI4 
(30.00  Eaah. 

W.E.  RaettSa  KS  5S30-0I— Input  I05.I2SV.  A.C. 
Output  120V.  O.C . (50.00  Eah. 

BD  71  altehtoard  matnata  S  Una... (25.00  Eah. 

DIalt .  .  .  A.E..  W.E.,  Faaal . (3.50  Eah. 

Jack  Bax  JB  04 . (5.00  Eah. 

Lla  Man  ufaty  balti . (2.00  Eah. 

EE2C  Una  unite  manata,  Ian  card _ (1.00  Eah. 

Jaeka  JK  47 . (0.25  Eah. 

Switch  SW  1(0 . (0.50  Eah. 

Naw  TSI3  hadatb  with  CD4(4  aad  A  PLSO  A 
PLSS  Ptaoa . (lO.SO  Eah. 

Talaphana  Rinta  Bax  w/Indaattan  tail,  aapalta 
and  ball. 

Tarmt:  Chaeh  with  arda  F.O.B.  Braaklyn  S.  N.  Y. 


EASTERN  TELEPHONE  COMPANY 

333  VANDERBILT  AVENUE 
BROOKLYN  5  N  Y  MA  2  -  3753 


DC  SMALL  MOTORS 


24  VOC  MVIRSIBLE 
MOTOR  — IT  BPU.  40  lA 
Motor  Sta:  5-L4*  s 
x  3-5/10'.  Shaft  Bla: 
11/31'  x  (/IC.  Alto  operata 
14  TAG.  Phiica  No.  441- 


RADIO  PRIQUiNCY  AMPLIPlIRS: 

RADIO  FREaUENCV  AMPLIFIER  AH.IVAPT 
too  W.  Uiod  M  laoiaaa  ooMt  Tuniailllno  Inlp- 
mmt  AN/AFT-1.  Inpot  S0«r  ltd  Y.  AO  m  M 

3000  Cpela  000  W . 10040 

RADIO  FREBUENCY  AMPLIFIER  AH-IS/APT 
140  M  310  MC ;  Powa  110  W.  3  .(  Amm- 

Utad  M  ampnfT  ootpM  Radar  Tnaa.  T-tt/APTM: 
Powa  Input  00  a  US  V.  AC  400  to  3000  aiele 


Prnq.  Ranee  38  to  106  MC  Band  width  AS  *  O.S 
MC  Uaad  M  inertaa  powa  ootpot  AN/ARQ-(  M 
ISO  WMU.  Input  (0  a  US  V.'aC  400  to  3000  Crcto 
000  W . (00.SO 


ANTENNA  EQUIPMENT 

MAST  BASIS— INSULATED: 

MP-IS2  BASE— (At  IlluatraMd  at  left)  1* 
hary  ooU  NUinx.  S'  IntuiaMr.  Orerall 
tatoth:  U-Vb'.  Weixht:  l-%  .Iba. 

Price . (3.(5 

MP-S-33  BASE— Inaulatod  type  with 
htary  coil  tprlnf  and  5'  dia.  IntuiaMr. 
Ra^^rea  S'  bole  fa  mounting, 


MAST  SECTIONS  Por  ABOVE  BASES 

Tuhniar  iMal.  eoppa  ooated.  painted,  in  1  ft.  tn- 
tiOBa,  torew-in  tyna.  M8-SS  can  bt  uaad  M  maka 
aviangth  with  M8-Sl-Sl-50-4t  fa  Uper.  ^  lae- 

Larga  Diameter  Sectioiia;  M8-68-S4 . SI.28  Each 

AN-i04B  Antenna— lOO-lSd  MC.— Copoa . IS.M 

AN-104B  Antenna— 100-150  MC.— Steel . AM 

AN-104B  Antenna— 100-150  MC.— Ctmr . AOS 

AN-104A  Antenna— 100-150  MC— BMel . 2.00 

AN-UT.WUp  Steel— 4  PL  lenkb .  I.SO 

AN-IOOA  Whip  SteeL  5  PL  tTSaae .  I.SO 

A8-r/Aim-0  Bam'i  Hon.  10  MC— C8XD....5.M 

AT-S7/APT  BtnO— IIS-Ill  Me.  .  t.M 

AT-41/APT-S  a  APT-1  Btub— IIS-ISO  MC....  AN 
AB-OT/ABQ-I  Mka  with  coaxial  load  In  bnaa. .  4.M 

AB-Ol/ANB-S-Half-Waca  Dlpola— 335  MC . AM 

AT-l/APN-1  .  4.M 


SELSYN 

g 

aJIOl  CONTROL  TRANS¬ 

HD 

FORMER  WITH  CAPS. 

S7J  VOLT;  400  CYCU. 
NEW;  $S.fl  In. 

AIRCRAFT  CONTROL  CARLE— S/3r— 7  X  7 
Strand.  Wnatbanrnnfed,  Onlvanlmd.  Prtfnrniad. 
020  lb.  tact,  laaal  fa  Telmlilan  Gayinn  and 
many  atha  neat.  Priott:  4-'/a4  »a  Ft.— 1000  FL 


SELENIUM  RECTIPIEB  UNITS 
HEAVY  DUTY— 30  VOLT  DC  OUTPUTt 
IIS/SOO  V.  Tbrna  Pbaat  400  Cyole  Input: 

TYPE  143  w/Trantfonaa  A  VB  IM  Amp....M0.M 
TYPE  SFSIl  w/Trnni..  TR.  *  Blowa— SN 

Amp.  . SM.M 

TYPE-02A-II  BaetUter  Only.  Caaad.  SM  Axto^.SMJS 
TYPE  A-l  BeotUa  Only.  Caaad.  aN  AiBp...SN.N 


BATTERY  CHARGING  RESISTOR 
PANEL 

us  \’DC— AST  obran  M  Amps.  Max.  BwlMUns 
High-Low  A  Off.  Charging  rau:  0-1  Tolt  Cellt; 
High  SO  A.;  Low  15  A.— IAS  Volt  CoUi:  15.1  High: 
Low  11.7— IS.l  Volt  CaUt;  High  S3.T;  Low  ifo. 
('ompletr  arltb  Cable.  Panel  etoe:  SI'  x  U'  X  10*. 
Mfg.  by  Ward  Leonard— NXW . Prloa:  MS.M 


TRANSPORMERS— 100V.  «0  Cycls  Pri. 

5  VOLY  CT.2IA— lO.ON  Y.  Ina  OPRN  PRAMB- 

0-  X  5'  X  4-H' . I7.M 

Bee.  Two  IS  V.  4  A.  Wtnd- 
Ingt— glreo  11  T.  S  A.  a 


34 

V, 

4  A. 

.18.95 

Ran. 

34 

Volt 

H  Amp 

•ii.M 

8a. 

14 

Volt 

1  Amp 

(1.05 

8ee 

14 

Volt 

8  Amp. . 

.(S.M 

Bar. 

0-14  a 

M  VolU 

8  Amp.  . . . 

.M.SS 

BLOWERS: 

115  VoK  10  eyele  BLOWER 
(pictured),  approx.  100  CPM 
DU.  114'  Intake;  S'  outleL 
()ulet  running  (IMor  slxe; 
llb'xSH'.  NEW  not  Uov't 

OrSu^o.  ICOlf  $8.95 

DUAL  BLOWER— Same  an  RN-SSO  abota,  exoapt 
baa  blowa  aantmUy  In  eaob  Mda  of  maa.  Orda 

Na  ICMO  . SIAM 

COMPACT  TYPE— 100  CPM.  mofa  bultt  tiuldo 
aqulrrel  dn.  4-H'  Inuke;  S-H'  x  S'  Dlt.  ComplMo 
■Ixc:  4-V  w  X  0-H'  H  X  8-H'  D.  Orda  No. 

SCOOT  . (lASO 

FLANGE  TYPE— 140  CFM.  I-H'  Intake:  S-H'  Dla 
Complete  tlao;  8-H*  W  x  7-H' H  x  S-H'  D.  Order 

No.  1C«07  . 113.05 

FLANGE  TWIN— ITS  CFM.  4-H'  InUke:  8-H'  x  r 
INa.  Complete  Mm:  ll-H'  W  x  0-H'  H  x  7-1/ir 

D.  No.  tCOOO  . (21. N 

AERIAL  WIRE — Phoapbaout  Brooie  *10  Stranded. 
500  lb.  tact.  Weatherproof.  150  ft.  on  Reel.  RL-3 

with  CUpe  . 3I.S0 

TELEPHONE  WIRE-S  Caid.  copar  A  Mecl.  51.5 
ft,  . $4.73 


MOTOR— GENERATOR: 

lavy  typo  CCD-SUS14.  US  TDC— H  HP— 1750 
Kl’U.  (lenerata  17  VOC,  O.S  Amp.  Dlrcet  Drlre 
Prloa:  SS0.M 


OYNAMOTOR 
put  4(0  Vaha  M 
pot:  output  too 
Input 

14  V.  DC 
ItV.  DC 
11  V.  DC 

15  a  14  V.  DC 

14  V.  DC 

14  V.  DC 
UV.  DC 

11  a  14  V.  DC 

15  a  14  V.  DC 
ALSO— PE-7S: 

PE-IPl.  ate. 


DYNAMOTORS: 

I  and  RLOWBMi  0  Vohe  DC  Input:  oat- 
«  MA.  4500  RPM.  At  0  VaMt  DC  la- 

I  VolU  U  MA.  MOO  RPM . M4I 

Output  Maab  Na.  Pr4aa 

to#  V.  MO  MA.  RD-M  M4f 

130  V.  TOMA.  OM-34  S.N 

IM  V.  IM  MA.  DM-lt  44S 

440  V.  MO  MA.  A 

230  V.  ISO  MA.  D-104  U4S 

ST(  V.  ISO  MA.  DM-37(  040 

ISO  V.  135  MA.  DM-Sao  74( 

$00  V.  (00  MA.  PE-M  SAM 

37(  V.  110  MA.  USA/MU  341 

500  V.  (0  MA.  USA/MIS  S4( 

PE-M:  DM-U(  DM-S3;  SMS:  DM-41B 


ADDRESS  DEPT  E 


All  Prient  Art  F.O.B..  Lima.  Obla 


FAIR  RADIO  SALES 


2S%  Oepaait  aa  C.O.  Ordart 


133  SOUTH  MAIN  ST 

LIMA,  OHIO 


ARC— rs,  ART— 13%  RTA  1B%  BC348's 
AND  COMPONENT  PARTS  FOR  ABOVE 
WRITE  OR  CALL  FOR  BULLETIN 

MERRICK  ELECTRONICS 

166-08  DOUGLAS  AVE.  JAMAICA,  N.  Y. 

RB  9-5960 


ELECTRONICS  — Alcffdb,  1953 


SEARCHLIGHT  SECTION 


uiKo  comm  ct 


RADCOM  Engineering  Co 

8'  LIVINGSTON  ST.  NEWARK  3,  N.  J, 


Our  stock  o£  mors  than  a 
million  rslays  —  in  ovsr  a 
thousand  diffsrsnt  typ»» 
—  is  ths  world’s  largest. 
Don’t  delay  your  prc^uc* 
tion  for  want  of  large  or 
small  quantities  of  relays 
of  any  type. 

TeJepJioite,  wire  or  write 
for  quotations. 


WANTED! 


THE  GREEN-EYED,  SLAB-JAWED,  BALD-HEADED, 
BOGGLE-FACED,  "SHORT US  ELECTROCUSS" 
AND  OTHER  TIME-WASTING  BUGS!  HUNT  'EM 
DOWN  WITH  THESE  BARGAIN-PRICED  DE¬ 
PENDABLE  TEST  INSTRUMENTS: 


IH-M  HI.  Indicator  TvflC  Eloctionlc  Swoop  Oon-  OAN  (Foda)  Toot  OociU 

•UA  XJHF.  Sipnol  Oonorator  orator  PKC  Anolysor  Toot  So 

300A  HoroMole  Wooo  Analy  TB-IS/AFM  Toot  Sot  eordor.  by  Loods  S  I 

oor  (Howtott-Poekard)  TO-IO-B  Antomatle  Koyot  run 

S414SI  Shlold  SC  #  P/OTS-  Vidoo  Swoop  OoeiUator  S«  Brooming  Lob.  Pro 

S4/APS  US-2SS  OJE.  Sguoro  Wcrro  Motor 

1-U.r  Indicator.  P/O  SO-  Gonorotor  8B-MA  Hot.  Frog.  Moto 

tMF  ISS  R.CJI.  Seopoo  TS-5S/APM-1  Tool  Sol 

EESS-r  Toot  Sol  SEDA  OJi.  Toot  Sot  TS-3230B  Frog.  Motor 

ISSZ  Signol  Oonorator  720A  O.B.  Hot.  Frog.  Motor  TO-10  Koyor 

Wckok)  BC-ni-J  Froguoncy  Motor  VM-t7  Voc.  Tnbo  Volti 

A47  Anionna  Phantom  P/O  (Morcnry)  (Barbor) 

SC3US0S  E-400  Swoop  Signal  Oonor-  ItX  HIckok  MicroToU  G 

BC-lOll  Booordor  otor  (Prot^ion)  otor 

BC-ISU-A  Doleo  Hot.  Monitor  I-5t-E  Tool  Sol,  Wooton  SMB  Q.H.  MicroTollor 

>CA  Seopo  Conoolo 

CW-tO-ABM  woTomolor  1-SS-A  Field  Btrongth  Motor  _  . 

CZH-501S2  Audio  AapUiUr  l-IOS-A  Indicator  71SA  OA.  Vac.  Tubo 

EB4S-E  Tool  Sol  1-lM-E  Golyin  Tool  Sot  “•••» 

EE-SS  Ttmo  Inlorrol  Appor-  I-IN-A  Signal  Oonorator  BC-lllI  Frog.  Motor 

otuo  l-ltlA  Signal  Oonorator  (Howard) 

Dttoili  and  Priett  on  Roquott. 

•Ifalow  2-6666  Talagraph  WUX,  Nowark,  N.  J. 


Sleley  •-414* 


A4orcfc,  1953  — ELECTRONICS 


SEARCHLIGHT  SECTION 


ELECntONICS  — Mffcfc,  1953 


WAREHOUSE  CLEARANCE  TUBE  SALE 

NIW,  STANDARD  MANUfACTURlRS.  IMMIDIATI  DHIVCRY 


ota/viao  .  . 

$  .aa 

4Aa  . ... 

.05 

72IA 

2.45 

oa/vttos 

.aa 

4AC7 

.  1.15 

723A1 

22.50 

003/VI1SO 

.15 

4A35  . 

.  1.50 

734A 

3.05 

IA2  . 

.71 

4A34  . 

.  1.50 

7241 

3.05 

lASCT 

.*2 

4440  . 

. 75 

725A 

•  .50 

1132 

2.50 

ACA 

.74 

72AA 

1g24  . 

a.a5 

ACAG 

. ..  .74 

A01 

IhTZ  . 

17.50 

ANA  . 

fiA 

AOS 

1U2/S32A 

2.a5 

AK7  . 

. A3 

A04  . 

10.S0 

1N21  . 

1.00 

ASC7 

AOS 

IN22 

...  i.ia 

4SH7CT  .... 

. 70 

•07  ..  .  . 

....  1.AS 

1N23 

i.ia 

4SM7 

.70 

•10  . 

10.05 

1N37 

1.45 

7C4/1203A 

..  .75 

•11 

3.45 

IP23 

2.75 

715/1201 

.10 

•13  . 

•  05 

1M  ... 

. .  .5a 

714 

.ss 

•  A14  . 

.  7.79 

1T4  . 

.5a 

lOY  . 

...  1.30 

•15  . 

3.40 

2A3 

.a5 

12A4  . 

.AS 

AIA  . 

.  1.4S. 

3API 

.  7.50 

12Ca  . 

ASA  . 

...  1.39 

n22 

2.a5 

12350T  . 

. 

. $2 

ASOA  . 

.  7.9S 

3C33/RX333 

...  2.75 

12SP7  . 

. 40 

•32  . 

....  7.05 

2C40  . 

...17.50 

1353701 

. 55 

•32A  . 

....  0.50 

2122  . 

..  2.75 

14N7 

.  .  .70 

•••  . 

...  3.50 

2J2t  . 

...  7.05 

1437  . 

. 70 

•44A  _ 

...  1.10 

2i21A 

1.50 

151  . 

. 75 

•72A  . 

....  3.45 

2322  . 

a.so 

3304  . 

. AS 

••4  . 

....  l.SO 

2327  . 

14.05 

30  . 

.41' 

002P1  . . 

....  s.so 

2334  . 

20.05 

4S  . 

.3S 

054  . 

...  .4S 

23S0  . 

40.50 

53A  .. 

3.50 

057  . 

._.  .45 

34SS 

M.SO 

71A 

1A1A  . 

2X2  . 

...  .10 

100TN  . 

10.S0 

1410  • . 

. 7S 

3X2A  . 

...  1.45 

USA 

1424  . . 

....  I.4S 

3A4  . . 

...  .15 

211  . 

1.35 

1435  . 

....  1.45 

3g7/ll«1  . 

..  .42 

n7A  . 

1420  . 

...  I.7S 

3124  . 

...  4.05 

S74A  . 

.  2.AS 

1455/45C7  . 

....  .97 

303  . 

...  0.05 

304TN 

1444  . 

...93.00  ’ 

304/240  .... 

...  1.05 

30471  . 

. 10.S0 

2051  . 

._.  .05 

30f1  . 

...  3.50 

TSOA  . 

AOOS  . 

....  S.AS 

3M/IMf  .... 

...  .42 

3S0A  . 

•020  . 

..  s.so  , 

31P1  . 

...  4.50 

371t  . 

2.AS 

0001  . 

....  1.3S  ’ 

31P7  . 

...  3.50 

3MMA  . 

9007  . . 

....  1.00 

301*1  . 

...  3.05 

304A  . 

.  .  4.35 

0003  . 

..  1.40 

33P12  . 

.  10.50 

4S0TN  . 

.. ..  44.S0 

0004 

..  1.00 

4122/iL51 

A.SO 

4S0TL 

0004 

..  .  .7S 

4B3S/il«CP 

4.50 

444A 

.  1.05 

Ci22  . 

..  1.00 

4334  . . 

.145.00 

531 

14.50 

CXS01X 

...  1.00 

4337  . 

145.00 

5324/1133 

2.05 

CKI040  .. 

1.00 

StPI  . 

4.40 

705A 

3.05 

il31/4a22 

4.50 

5021 

....10.05 

704A1 

10.50 

IIC51 

4.50 

SfP7  . 

1.45 

704AY-OY 

.  27.50 

IIC4A 

4.50 

53P2 

10.50 

707A 

0.05 

llC4t  . 

...  4.50 

11303.5/3121 

3.05 

Ki27A  . 

..  4.50 

FCOO  . 

..  4.05 

0131 4A  . . 

..  3.50 

GU34A  . 

.33.50 

01444A  . 

..  2.50 

GU05  . 

40.05 

Ml.431  . 

..14.50 

0X50  . 

.45.00 

NEW!  FOR  REMOTE  CONTROL! 
ROTARY,  SOLENOID-OPERATED 
6V  DC  MULTi-CIRCUrr 
WAFER  SWITC^ 

$7.25 


QK41  . 

45.00 

0X72  . 

.45.00 

RKSS  . 

..  3.A9 

■X72/C1P72 

..  1.05 

■X333A/3C33 

2.75 

VlOO  . 

..  .00 

V1105  . 

..  .00 

Vt150  . 

...  .15 

VT127A  . . 

...  3.10 

WU17A  . 

32.50 

W14531  . 

75.00 

ZP453  . 

45.00 

*3.95 


1  mfd 
@  15,000 
OIL 

CONDENSER 

$38.75 


n  THE  SWITCH  OF  1000  USESl 


Woiidtr  tolanoM  ihM  obtoiMM  Manual  awiickiag. 
Kamow  Miactiott  nf  ctyaiab,  band  ckansins.  audio 
circnita,  anianoa  twiicbing  a(c.  Solanoid  (F)  prodiicaa 
a  rocary  mmioa  (Inm  <V  DC  toorca),  irantmittMig 
ikit  aMNion  to  rotor  abaft  of  4  ganc  wafar  twitch  by 
noral  raichat  MochanitH,  advancing  twitch.  Caoi* 
oparatad  intarruptar  twitch  (1)  attached  to  wafar  (A) 
opant  whan  tolanoid  naan  and  of  atroha.  da-anargiaind 
tolanoid.  By  comhining  E  and  A.  aithar  Mapping  or 
roury  aalaaiva  action  it  achiavad.  Kagnirat  4V  DC 
•  ibA  for  .0)  tacondt.  Control  wtfan:  Dacha  A, 
B  and  C  aia  I  pole  4  pot.  Dock  D  it  DPST. 
RatiMance  V4  ohm  DC.  25  dagraa  rotary  ttroka;  g 
lbt./in.  torqua.  Siaa:  4V^  a  2V$  a  2Vi*.  Shipping 
weight  I  lb.  Pictorial  tchatnttic  cirewita  inclndod. 
OBOH  NO.  U-4S19  . 9S.9S 


RADIO  SHACK 

CORPORATION 

167  Washington  St.,  Boston  8,  Mass. 


WRITE  TODAY  FOR 
FREE  I.PAGE  FLYER. 
HUGE  LISTING  OF 
OFF-PRICE  VALUESI 


SOLA 

TUBES 

HEADSETS 

CONSTANT  VOLTAGE 

Eimic  304TL 

$5 

84,000  okm  imp. 

$3 

TRANSFORMERS 

RCA  833A 

30 

I'aatdlPL.SS 

Fidnral  F-1 88  A 

50 

TypaP-50 

.  Input:  9S-185 

Out:  115 

F«dtMl  F-807 

100 

8000  okm  i«p. 

1  50 

850  VA 

$30 

Anipirtx  838CH 

150 

TypaHt-ll 

500  VA 

50 

PLATE  TRANSFORMERS 

MODULATION 

OIL  CAPACITORS 

GaMn  FMT-50 

$10 

TRANSFORMERS 

MFD 

WVDC 

090  V  tio  MA 

Collim  BC-401 

$35 

8 

600 

$1.50 

Collini  38RA 

15 

455  waM 

8 

1000 

t.50 

475  V  ISO  MA 

Collim  BC-648 

75 

1 

8000 

1.50 

Fodoral  BC-365 

40 

AOOO  wsH 

8 

8500 

8.50 

1500  V  950  MA 

Wilcox  96-C 

100 

8 

3000 

3.50 

Hallkraften  BC-610 

60 

7000  wMI 

8 

4000 

$5 

1500  V  500  MA 

1 

5000 

4 

RCA  MI-7186 

85 

FILAMENT 

1 

6000 

6 

5900  V  1.1  A 

TRANSFORMERS 

3 

8000 

35 

Prata  Wiroloa*  981 

150 

Amtrtran  89106 

$10 

5 

10/)00 

50 

1400  V  1.7  A 

5  V  10  A  (15  KV) 

1 

15,000 

30 

Wilcox  96-C 

300 

Kmyon  $14940 

10 

.85 

80,000 

15 

4000  V  1.0  A 

5  V  115  A 

1 

85,000 

50 

western  engineers 

elk  grove,  California 

6E0R«  WHITINB,  SOU  0¥fNIR 

SEARCHLIGHT  SECTION 


GEAR  HEAD  MOTORS 


Excethnt 

"RW"  Values! 

WRITE  FOR  PRICES 

AS38 

BCS39wMhRA52 
Rectifier 
TS184/APS13 
BCfill 

SCR714  (BCllS?) 
DTnameter  DM28 
(lerfe  quantity 
iTa^bte) 
SCR619 


QENERAL  ELECTRIC  —DC 

motor  aSBASOLin.  H  B.P. 
40e0  SPM.  Mr^to  ermMon 
.ted  ITT>l.le  Sekl,  reranibla 
‘end  baa  maenetlo  Brake.  Oear 
Box  «TttS4SSE01,  with  two 
3M  BPll  taka-oita  Throw- 
out  tme  oluteh  aetoatad  hr 
HIM  <x<xir.  m.  14  lha. 
1.00.  Our  Prlea  NSW.  .II2.W 


CHECK  AND  COMPARE  OUR 
COMPLETE  STOCKS 

The  folleming  It  fust  e  pertM  IM  of  the 
curroot  oloetronie  and  oireratt  aqs/peieRt  row 
in  our  warohouto.  Writo  for  comphto  inforroo- 
tioo.  Prompt  roptiot  to  oil  loqulrlot. 


larar  oe  rrom  toi 
AoouUltlon  eoat  ji 


APR4  with  tiRikif 
onita 


RC-103  &  AN/ARN-5  ILS 

New  in  oriqinal  curteiw.  CenRiete. 
Ceweiati  of  ell  eccwaaeriet,  plus  AS* 
27Af  RC9R/ARN-S  and  BC-7I3D. 
MmIVM  to  fl^  nlorwi. 


WHITE-ROaCR  SERVO  MO¬ 
TORS.— M  VDC.  Torona  164 
la.  -lha  Barardbta  Contrtd 
box  on  top  baa  limit  swltobas, 
relays,  and  selenium  reetlUsK 
(to  block  AC  out  at  motor). 
Slxe  6x6x4'.  Can  be  supplied  In 
Models  6U04-6  RPU  or  6»04-3)i 
m‘M.  Pries  each  NXW..IS.tO 


BC-011  &  BC-721  HANDIE  TALKIES, 
Plus  SPARE  PARTS,  Qnantily  aTailaUc. 
IE-17  TEST  SET 
AN/ARN-7  COMPLETE 
SCR-2fiO  COMPLETE 
TBS  4  4  5,  NEW,  COMPLETE 
AN/ARC-1  VHP  EQUIPMENT 
BC-348  RECEIVERS 
BC-342  RECEIVERS 

AN/ART-13  EQUIPMENT 

ATC  XiNTR  «-4ZA/ART.l»  XMTR 

T-47/ART-13  XMTR  CU.24  ANT.  LOAD 
CU-2S  ANT.  LOAD  DT-l  1 4 12  Dyum’t’r 

MT-283  MOUNT  0*10  LFO 

MT-284  MOUNT  ATC  DTNAMT’R 

SA-22  ANT.  LOAD  C-87  CONTROL  BOX 


BCI033  BC376  LP21LM 

APS13  BCS38  TSCl 

ARN7  RA42  TS92 

SCR269F4G  RTAIB  BC1277  • 

SCR619  CRT3  BC1287 

BOONTON  SIC.  MPIO  APR-4 

GEN.  L  2C  B,  MN2<Y  MN2fiC 

TS  100/AP 

Write  for  our  new  1953  catalog! 

TS150/TPX 

COMBINATION  SIGNAL  GENERATOR 
AND  FREQUENCY  METER 
Freq.  range:  150-200  MC. 


DC  MOTORS 

CLCOR.— Part  No.  STM.  H 
_  H.P.  4.100  RPM,  OOr-t.la  arm- 

’t  ature,  14y-l.Sa  Said,  rerarstble, 

U  H'  spUns  shaft  t/14'  loof. 
Oomre  with  S*  losis-spUaa  adap- 
.  ter.  Hlie  OxOHxTft.  Wt.  » llXL 


D44P(M4T-041T.  Can  be  used 
as  motor  or  aenerator.  1  H.p. 
5400  BPM.  It  rolU  100  ampa 
DouMe-end  shaft  H'  dia  to 
l-t/lO'  leojRh  on  aaoh 


OHxOHxy.  m.  IT  Iba  Pries 


_ _  .  crystal  cali¬ 
brated.  Hat  separate  30MC  sipial  output, 
crystal  cal:  3-stage,  AF  amplifier.  Power 
measurements  by  built-in  VTVM  circuit 
0-1  MA.  meter  as  2-range  voltmeter.  Built- 
in  400  cps.  voltage  regulated  power  sup¬ 
ply.  New . $fi9  jS 

WOBULATOR 

BUILD  TV-FM-AM  SWEEP  GENERATOR 
You  can  build  "Versatile  Sweep  Frequency 
Generator”  with  APN-I  magnetic  units... 

$5.95 

RM  29  with  the  TS-13  handset 
$14.95  ea.  2  for  $27.50 

RL-42  Reversible  Motor  with  antenna  reel 

and  clutch,  used . $2.95 

TSIO  TEST  UNIT 

Complete  with  attenuator,  inificators  and 
350  ft.  of  coaxial  cable.  Originally  cost 
$300.00. .  new  condition  .  .ONLY  $14.95 

Plats. .  .large  qaanthy  available. .  .write 


AN/APG-13A  RADAR 

Absolutely  complato,  brand  new 


Prlee 

.•■.aa 


Includsd).  Rtsal 
Brand  New  In  ortilnal  eonulnars. 


SLIP  RING  ASSEMBLY 


AN/APN-2  MG-153 

SCR-729  New  APS-2,  3,  4  15 

TA2J-24  Components 

RTA-IB  AN/ARC-5  VHF 

BC-IOIB  SCR-274  4  ARC-5 

APA-<  INDICATOR  Command  Equipm’t 

A  PA-11  INDICATOR  R.4/ARR-2  Receivers 

APA-17  RADAR  BC-$40  VHF  XMTR 

HS-33  HEAD  SETS,  SCR-510 
NEW  SCR-522 

MG-149F  4  H  MG-153 

SPARE  PARTS 

SCR-720  SCR-522 

£0-7  AN/ART-13 

AN/ARN-7  AN/ARC-1 

SCR-289  BC-Sll 


_  CaMrtea  Ileetrle— Part 

KT86S00  (shown  with 
and  without  bouslnf). 
Tiled  to  transfer  rolt- 
MWe  between  etatlaoary 
[MHH  and  morlnc  parts  as  la 
ik&vSff*  turrets  or  rerolrtni  dl»- 
UHllr  plays.  Pull  840*  rota- 
J  Uon  up  to  16  RPM. 

'  w  Rsttiu  II  eooduetors — 

ten  KT  amp  and  taro  100 
p  at  as  VDC.  AdapUHe  tn  hlfher 
w  has  swivel  plumIXni  deslcned  U 
risn  m  16  P.8. 1.  8ixe  0x0x10'.  W 


Man 

ART13-U5U 

UHU 

UIOU 


SCR-718  A.  AM,  B  &  C 

Altimeter  equipment— complete 


GENERAL  ELECTRIC.  — 
PTOGM?.  i  KVA  Intermit¬ 
tent  duty.  Input:  lOO/llO/lKi 
volts  so  eyrie.  Output  O.S 
(elght-tmtlie)  volt  at  I, SOU 
amps.  Can  be  used  for 
quick-heat  appllratlona,  apot 
welders.  teRlns.  ate.  Msa 
614  X  4l4_x  5'.  Wt.  *T  Iba. 
Ibioa  inm . $12.60 


To  insurt  the  finest  of  service  end 
quality  of  merchandise,  we  hove 
iust  recently  put  into  operation  our 
own  reconditioning  end  function¬ 
testing  plont,  complete  with  ell 
facilities. 


WANTED! 


AH  TS,  APR,  APS,  ARC, 
ARN,  ART,  SCR,  R89  ud 
BC  equipment  .  .  .  vrrite 
today! 

Quote  lowest  prices  in  your 
^st  letter 


WHOLESALE  ONLY 

DVNEb— (leneral  Kleetrie  eSAMSlNJOA. 
1  TDC-44  amps.  Output  40  VDC-S.t  ampa. 
dta.  Quantity  SCO  Brand  NKW  at 


EXPORT  INQUIRIES  INVITED 

Wa  sarry  an  unusually  larya  rtsek  at  Alrllna 
Equipmaat,  Taat  Eaulpmaat,  Radar  Sati.  stc. 
Writa  far  our  low  prlooa  and  eamplats  intarnia- 
tian.  Wt  furnith  Immsdiata  antwtri  ta  all 
Inauiriat.  Writa  tadayl 


Shipments  FOB  warehouse.  20%  Depotil 
on  orders.  Minimum  order  $5.00.  Illinoh 
residents,  add  regular  soles  tax  to  remit¬ 
tance. 

Prices  subiect  to  change  without  notice. 


PROMPT  OELIVXRIES  ON  ALL  ORDERS 
ALL  MERCHANDISE  FULLY  GUARANTEED 
Terms;  Prices  FOB  Sf.  Loolt.  Cosh  or  259 
with  erders.  Monet  COD.  Bated  Concern 
(DU)  Mot  10  days  cosh.  Prieot  tubjoet  t 
chenfo  without  notice. 

McNEAL  ELECTRIC  & 
EQUIPMENT  CO. 

4734  Olive  S».  S».  Louis  t.  Me 


VII  ELECTRONIC 

i  II  ».«T|||U 

2033  Wsst  Vanke  Blvd.— Dept.  E-21 
Los  Angeles  6,  Celfemie 
Phono:  Rfpufifk  3-1 127 


A4erch.  1953  —  aECTRONICS 


SEARCHLIGHT  SECTION 


UK 

UK 

I7K 

17.>K 

MK 

UK 

2SK 

M.SK 

U.K 

MK 

M.SK 

MK 

UK 

«3K 

IMK 

XNK 

SMK 

7MK 


ELECTRONICS  — Morcfc,  1953 


SAVE  ON  TUBES  BRAND  NEW  TUBES  GUARANTEED  TUBES 


1 

Im::: 

Wl 

TM 

7« 

JOf... 

^/c 

SPECIAL* 

u  mm.  2t,Nt  « .  S7-M 

.  SU.M 

* .  U2.M 

LMm  .  $M.I» 


YOUR  SURPLUS  WANTED 
We  Pay  Highest  Price*! 


ten .  US 

ICU .  KM 

1C4S .  U.M 

son.  .....  iM 
sonn . wrH* 

SU* .  1S.M 

im .  1.M 

son .  S3* 

SHOT .  S3i 

*.U«A .  SKM 

sfcS 

4CSt .  273* 

4jn . SM.M 

4ja . USJ* 

«J» . US  3* 

4JM . lM3t 

U» . SM3* 

*J« . 12>3* 


S*3*  Bi 
»3«  M 


5  FIGURI 

VEEDIR  ROOT  ^ 

COUNTERS  95^ 

MODEL  S-1 

to  %•  tHM  X  i-f/ir  tana.  DtM- 
tXil  WMXtIwi  WMMIi  taMT. 


IlICTRONICS 

HAIeBH  CO. 

0«n  E22  •  7SS9  HMIrxx  Av«. 
Im  Axaxlii  44,  CxHfxmlx 


TkoMMiMk  •f  AtlMf  tyoM  In  tSnek. 

yonr  Monlmwntx. 


PRECISION  RESISTORS 

Ylf*  wound,  itandnitl  brand*.  Prica  ia  mada  auniclcntly  low  ai 
warrant  oonablnln*  In  Mrlo*  or  pornllal  to  obtain  daairad  ohniai 
not  Uatad  balowi 

UNIT  IM  US' 

tHMS  TTPK  TOLERANCE  PRICE  PRICE 

IS  MTH*  S%  .It  SKM 

St  WW4  t%  .U  IS.M 

.t«  WWt  l/lt%  .it  U.M 


QUARTZ  CRYSTALS 


Blitey,  otc.  A^mtUbU  ( 


I  lollowltti  fro^uomclMi 


WWS 

wwa 

WW4 

WW4 

WW4 

WW4 

WWl 

WW4 

WW4 

WW4 

WW4 

WWJ 

wwa 

WWA4WW4 

WW) 

WWS 

WW4 

WWJ 

ww» 

ww» 

WWl 

WW) 

WW) 

WWl 

WWlftWWS 

WWl 

WWIAWWS 

WWl 

WWl 

WWl 

WWll^WWS 

WWl 

WWl 

WW1JIWW4 

WWl 

WW4 

WWl 

WWl 

WWlftWW4 

WWl 

WW4 

WW4IIWW1 

WWl 

WWl 

WWl 

WWl 

WWl 


77II.M  tut  MM 

777t.7S  U7S  Itm 

IWM.St 


BBIIM— TYPE  rr  Ml 
Proquoncy  In  K.C. 


.—PRICE  7M  •• 


EDLIE  ELECTRONICS.  Inc. 


BBIIU  CRYSTAL  HOLDERS,  porootnln,  mndo  for  rnouum  iial*d  ntotal 
caaad  cryatala  almUnr  to  Volpay  tygn  •‘VRt*’  PRICE  ltd  EA 

M  M  MRt  ■  354  GratBwicIi  SlfMt 

lie  ^  In#*  Naw  York  4,  Nbw  YbHi 
"IV^W^  IIIV*  Tol.  Di  9-3I43 


SEARCHLIGHT  SECTION 


NM.  1*  foot  bMTjmv 
L  Cpu«  MfU  box  1 

m.  t  Bwul  tttboUr  ew<l»Mn. 
.P.D.T.  tai^  OTUeh.  oad  «  oaeb 
look  «AniF  PrlMtl7.M  OMb. 


Pyo—oHr— Input  U  toIU  ot  4  aaporw.  Output 
It  tMo  M  I  oapoTM  and  >75  fOlU  M  .115  uaporot. 
PononiMiit  wuiotl  Bold.  UM  rpoi.  Conttnuoui 
duty.  Pbnleo]  dio  7H'  laac  x  4'  wtdo  o^ 


ut  II  *olU  ot  I  ooiporM.  Output 
oapnoo.  Pormooont  iqoutik  Bold. 
Unuouj  duty.  Phydoxl  dot  TI4* 
I  r  idfb.  itaok  «A-I«7. 

PriM  n-M  oook. 


Boodtivo  Moy — Lorpo  D’Anotml  moro 
s  bormotlc  ooolod  ooa.  IT  ohm  eoU. 

BondtlTlty  of  .010  omporoo  In  ooeb 
Tbo  BOflnx  oontoet  aotoo  to  dthor  cor 
tho  otbor  dopcodliif  upoo  tbo  oppUod 
Con  dio  BVtonx  x  >%'  dlooMUr. 
r  xono  work.  BtooktA-ITI. 

moo  I4.H  oock. 


Mtorowooo  Aotoooo— AB-2I7A  APa-IIB.  11  eootl- 
OMtor  dtpolo  ond  II  Inch  porabolo  houood  In  14 
Inch  woothorproof  rodooH  wltb  14  rolu  D.C.  ecn- 
dont  wood  motor.  PoroboU  routoo  in  olllptleol 
pottom  for  ocolo  ooon.  Xxport  pockod-oblpplnx  wt. 
TO  poundx.  aioek  PA-BS . Prioo  $417(1  owh. 


Writa  f$r  catalofMB  ar  call 


ARmory  4-S9t9 


STOCK 


SURPLUS 


— aifool  Cory.  PIH-IIM-I.  input  M  S  roUo  ot  t7 
omporoo.  Oid^  1100  roHo  D.C.  ot  .400  ooinoroo. 
MOB  rym.  CcdUnuouo  doty.  Uood  wltb  BC-IT5. 


RADAR 


eqnipment 


DESIGII, 


AIRBORNE -SHIPBORNE  and 
LAND  BASED  SYSTEMS . 


FULLY  EQUIPPED  TEST 
FACILITIES  AVAILABLE  IN 
ALL  UHF  -  VHF  -  SHF  ranges 


Some  TS  equipment  available  ior  sale 
from  our  stock.  Your  inquiries  are  in¬ 
vited  on  any  phase  of  our  activities. 


LERU 


LABORATORIES,  INC 
BLACK  OAK  RIDGE  ROAD 

WAYNE,  New  Jersey 

Mailing  Add  RD4,  Patterson,  N  J 
Tel  Terhune  5-2765-6 


INlCORPCf^A  TtD 

4  Godwin  Ave.  Paterson,  N  J. 


COMPETITORS* 

TiAM  UP  TO  UUNG  YOU  ONE 
GUAT  ELKTRONICS  flltM 
GEAKD  TO  SnVF  YOU  WITH 

HARD-TO-FIND 


•  TARIUUb  ICS  I  EVwIrMCni 

NEW  EXPORT  DIVISION 
FOR  ALL  FOREIGN  ORDERS 
Proaipt  ottcntioa  to  all 
inqHirMi— all  longaaqM! 


Attn:  SclMdly,  Labo,  Hanul 

WE  PAY  MORE 

FOR  RADIO  PARTS  *  fQUIPMINT 
Cook  lo  00  your  wrylu*  ouulymoot 
or  wo'll  trodo  for  tooMtkloy  you  foully 
oood.  wnio  todoyl 


HARJO  SALES  CO 

•  Formorly  CANDCC-AIRCO  oooiblood 
with  Alvorodio  Boloo  Co. 

4109  BURBANK  BLVD. 

P.  O.  Bex  11B7 
Mafaolia  Park  Station 
BURBANK,  CALIFORNIA 
CHorlMtMl  0-14MU  ROckwuH  *-1070 


TBW-RBM  EQUIP. 

Suai-portoblu  IraBuolltida-Bucuiolda  Sta- 
tioa.  too  Ke  to  20  Me.  100  wotto  pewur  eul- 
gU.  Tho  uquipBUBl  eeaololo  of  thu  ioUuw- 

S — Tranoxoliiuro  1— aoa  una.  guduroter 

1 — luculTuro  t— 00*  aal.  moolo  A  oec. 

1 — PrwqdwacT  mulurt— utoroqu  botUrtuu 
1 — Buet.  Booidaler  1  dynnmoter  oupplr 
I — Idct.  pewur  anil  1  control  anil 


TRANSFORMERS  (ItSV.  PRI.)  It  CHOKES 
Topyod-S.  I.  IB,  II.  12V.  1  Amyo.  eo(Od....l  4.M 
II  KV.  100  Vo.— BII.I0,  12  KV.  25  Vo. ...  12.00 

I47B  V.  CT.  1.2  Any.  eomd .  57.10 

0  Hoory  100  ao.  coMd .  7.25 

3  Hy.  TIB  ao.  15  ohnt.  ooood  Hyyoretl....  0.50 
.M  Hoory  IB  Ady.  «OMd .  II.BO 


Tyyo  OF  troouolttor  .  14.05 

Tyyo  RU  Roooivor  .  1.05 

Tyyo  B.  C.  AiO  Trautdittor .  I.ys 

Tyyo  B.  C.  420  Roeobfor .  7.M 

5000  NFD-ldV.  olottrolytit  oood .  2.M 

Bditory  toMo,  II  ft.  Lf.  with  loot .  3.lt 

Co-tx,  2  wiro  RO  22/U  05  ohn.  yor  ft . 05 

Twlo  iiiMk  72  ahd  I  KW.  7/21  wIro  ft . 00 

ToMoy— BoryrooaM  rod  oltitlo  lor 
«20  wiro.  1500  ft  syool .  4.N 

*  Prieot  00  rouooot. 

FOB  Honyttood  —  25%  wltb  COO  yrdort 

amhm  electronics  co. 

385  JACKSON  STREET 
HEMPSTEAD,  N.  Y. 
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SEARCHLIGHT  SECTION 


MOTOR  DRIVEN  TIME  DELAY 

AdjiuUU*  in  S  Meond  lUn  to  M  Hcondi. 
Hnrtkn  mouir  ■ctiutw  SPOT  firlteta.  10  nan 


MOBILE  DYNAAAOTORS 

•  ToUa  input.  US  toIU  R9T.TB 

Outnot.  tv  >«>*•*' wt.  10  •••••• 

Ua.  Bnind  na*.  and*  by  Plonaer  and  EICOR. 
Am  nbOT*  but  IS  volt  Input .  ^24  4S 


6.E.  RELAY  CONTROL 
(Ideal  far  Medal  Ceatrelt,  ftc.) 
Conuim  •  aonn  aldaat  t.tOO  ohnu  nUr,  (trip* 
■t  iMt  thnnSilA),  1d(h  lapMUae*  eboka.  bl- 
matal  ilTlp.  naoe  pilot  and  many  uaaol  parta. 
Tba  mdUTa  lalay  aloaa  noetta  araeh  Bora  than 

$1.24  #«.  10  for  $9.75 


PANEL  METERS  METER  BUY 

New  Oar'S  Setplaa  OP  THE 

V  METERS  YEAR! 

e.li  MA  AC . 1240 

O-ll  it  VaNa  AC.  S.M  . 

M  uBvana  f  SImpaon  Matara. 
a  M  Rou"*!  bnkallta  cnae. 

fartona."*"’  'STri 

0-400  MiaraaaiH. .  I.t0  nr  S3i99 

O-i  MIHiaaia . 4.00 

0-0  Valt  OC 
(I  MA) . 4.00 

•-**«  Volta  DC.  1000 

O-Vo  VNI  OC'-  S3.99 

(I  MA) . 4.00  '*  - wwaww 

0-00  Vatt  DC 
(I  MA) . 4.M 

0-1.0  Valt  AC....  4.00  DB  Ifatar  -10  to 

0-0  Vatt  AC . 4.00  -fSO  . 90  00 

0-IN  vatt  AC....  7.40  #4aa8 

0-1.0  KV  DC . 0.M 

0-10  KV  OC . 0.M 

4"  METERS  ANTS  91 4  JA 

0-2W  Mlaraaaiat. .  t.M  METERS  «lla4D 


0-100  Volts  DC.  1000 

Ohma/r  99  OQ 

(1  MA) _ 


DB  Matar  —10  to 

$3.99 


1  MEGOHM  1%  W.W.  RESISTORS 
Stewderit  IrtMd  Uat  Appren.  9.S0 
Our  Price  —  .99  ee.  10  for  $B.99 
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Laroa  Mptfe  or 

ARC.  TYPCO  C  D  «  t 
OKC,  AUTOMATIC— CLECTRie 
ALL  TYPfO  at  COILS  and  PILE-UPS 
Saad  Um  Taar  Op  aw.  Tar  Oar  Qaata 


PEAK  ELEaRONICS  CO. 


66  Woof  Broadway,  New  York  7,  N.  Y. 

Phene  WOrth  2-S4S« 


NOW!  CUT  COSTS!  INCeSE  PROFITS! 

Save  on  POTS , .  TUBES  • ,  RESISTORS 


Carfcea  PotewHewiefero 

TYPE  JU— RATED  AT 
2  WATTS  ShafH  up  to 

2"  leap 

1  to  5  119 


12  to  24 


Type  ER— Vi  WATT 
Type  GB— 1  WATT 
Type  HB— 2  WATTS 


Inanlirted 
Caihea 
Reelelera. 
Staadard 
R.MA.  Valnee. 

10  eluM  te 
tS  wageheia. 
Monar  Back 
Oeoraateel 
lauMdiata 
Dettrarr) 


\  '  jm\ 

M 

1  Mt  1 

AM 

esfsco  Corporation 

S44  Breedwey,  N.Y.C  IB.  RBa-«2B4 


TREMENDOUS  STOCK 
LOWEST  PRICES 
IMMEDIATE  DELIVERY 

Writ*  tor 

fUti  color  cede  ritooi 


SEARCHLIGHT  SECTION 


REMOVAL 

SALE! 

PRIOR  TO  OUR  MOVING 
TO  NEW  QUARTERS 
WE  ARE  OFFERING 
OUR  COMPLETE 

OIL 

CAPACITOR 

INVENTORY 

65%^0% 

off 

LIST  PRICES 

(Limited  Time  Oniy) 

•  BATHTUB  TYPES  • 

(CP  53  CP  54  CP-55; 

•  CHANNEL  TYPES  • 

(CP-61  CP-63  CP-65  CP-67  CP-69) 

• RECTANGULARS • 

(CP-70) 

•  TUBULAR  TYPES  • 

(CP-25  to  CP-29  CP-40  CP-41) 

NOTE: 

At  time  of  going  to  press  ample 
stocks  on  hand  but  at  these  low 
prices  we  suggest  your  early  in¬ 
quiries. 


FOR  SALE!  ENTIRE  LOT  ONLY! 

8280— Piacts  of  W.E.— FT.  241 -A 
Crystal  Holdort  with  Crystals.  Assorted 
Sitts— All  Now.  (Com-  00 

pitta  list  on  Rtqiiest)..  »»«• 

MANY  OTHER  GOOD  BUYS. 
(Send  for  Bulletin.) 

A.  MOGULL  CO. 

50  Wtst  Broadway  N.  Y.  7,  N.  Y. 
Pfcont:  Worth  4-0865 


ELLCTRQNIC 

EXPEDITERS 

SUPPLYING 

THE  NEEDS  OF  INDUSTRY 
GOVERNMENT  —  FOREIGN 
PURCHASING  COMMISSIONS 

WITH 

COMMUNICATIONS 
EQUIPMENT,  RECEIVING 
AND  TRANSMITTING 
TUBES,  ELECTRIC  WIRE 

AND  CABLE . 

AIRCRAFT  ELECTRON ICS-> 
INSTRUMENTS— 
HYDRAULICS 

PROMPT  ATTENTION 
GIVEN  TO  ALL  INQUIRIES 

Rottd — Dm  8i  8radstrttt 


Dopt.  WW,  22s  N.  Wokosh  Armot 
Cblcoao  1.  Illinoii  •  ANdovtr  S-«e41 
CaM*  AMrwc  “CLIXPEDITE”  •  TWXCSISIt 


SPECIAL 


WHILE  THEY  LAST 

JAN 

2J39  RAYTHEON  $8.95 

AR300A  $3.95 

ALL  BRAND  NEW 

IN  ORIGINAL  CARTONS 


AVAILABLE  IN  QUANTITY— WIRE  OR 
WRITE  TOR  LOWEST  QUANTITY  PRICES 

M  &  B  SALES  CO  COrtlandt  7-7242 
137  Hadson  Stroot  Now  York  13,  NY 


FOR  SALE 

Tantalum  Wlra:  .00r-%tl'— .015*— .Or-^OS'— 
.OS'  Ribban  .OOTxISS' 

Tuantan  Rlbbaai  .OOlSx.or— .OOlSx.OSZ*— .OOSx 

003X.03*— .eosx.sr 

Maly  Ribban;  .tOSx.07S'.  Tanattan  matb.  KOVAR 
wira  .030'— .otr— .Sir— .Stir 
Kauy  tnbins:  V,'— M'OD.SOii  af  maanlaetarara 

F.  ALEXANDER  IIS  W.  23d  St.,  N.  Y.  C. 


WHOLESALE  ONLY 

ELECTRONIC  COMPONENTS 
AIRCRAFT  EQUIPMENT 
HYDRAUUCS 


RADIO  A  ELECTRONIC  SURPLUS 
13933*9  BRUSH  STREET 
Datroit  3,  Mich.  TO  9-  3403 


FOR  SALE 

EQUIPMENT 

1- «Cm  SU  (BC  S24A4C  SSSA).  Mow  io 
priQlBal  erato  with  ieUowbm  accoaoot- 

*  ooBtiol  bosao 
BC  1312-13-14,  1  cord  Cd  133  BO  SO, 
coax,  eablo  w/  all  pluoa . SISSJM 

2 —  (saaao  aa  abort  witbout  acctaaorlaa 

^Uablly  aerolchod  eoblaot,  SOSJM)  toeb 
Signal  gtatrator  l-13t-A . SISSJM 

HAYDON  SYNCHRO  MOTORS  110  VAC 

3.1  wotl-yi  BPM . S2.75 

2.2  watt— 1/120  BPM . 2AS 

34  watt — 4  to  S  mla  #St01— losot 

^•Jmtr  . . $740 

Croaitr  TJ>.  roloy  llSr.,  SO  ey.  (3  or 

*  mla) . SS4S 


AMPLIFIERS 

ox  Sarro  typa  2CV1C1  400  ey  no 


Baadix  CM— ^131  for  Synchro  r^ar 
agnipmanl — in  original  crota . IM4S 

METER 

Waatia^onaa  Voltaiatar,  MA-3S,  sMa 
BX-4i^  l,  o-lSO  VJL.C.,  3"  i«n^..S74S 

LEONARD  GREENE 

381  Tromont  St.  Boston,  Mass. 
HAocock  6-4794  .r* 


T-47A/ART-13  Aircraft  Traaoinittoro 
DY-12  Dyaomotoro.  BC439  Boc^oro 
SCB484-C  Portablo  Trcmo.  6  Bocrro. 

BC-610-E  Tranomltton.  (8CB-499) 

ARROW  APPLIANCE  COMPANY 


Bax  19,  Bestan,  1,  Moss 
TEL:  RICHMOND  2-091« 


HIGH  VOLTAGE  POWER  SUPPLY 

Moay  modalt  ovoilablt  ia  rangat 
from  2500  to  25,000  volH  D.C., 
with  or  withoat  bailt-in  maters. 

Sand  for  Iroo  catohgoo  Dopt.  E-3 
PRECISE  MEASUREMENTS  CO. 

•42  KINGS  HIGHWAY,  BROOKLYN  23.  N.  Y. 
_ Phan#  EO  5-M35 


$2.95  EACH  OR  2  FOR  $5.00! 


i 


on.  For  la 

eoeamunlcaUbn  or  axtanatoa.  CtmploAm  llak 
of  tairpbonr  paru.  lntrr«earaimnilcaUoB 
•rts*  BwitchboanSa,  taaiMlarta.  aianata  End 
BUI  toirptionaa.  rte.  Wiiu  for  lut. 

F.OnB.  BlApooOa  Pa.  C.O.D.  IhipaoBU 
aecegABd. 

TELEPHONE  ENGINEERING  CO. 

S  Rbsal  Bids..  _ Olmmaa.  Pa. 


FOR  SALE:  RA-30  Ractitiar 
MtS.  by  Amwican  Tranxlbnaw  Ca.^lnaat  MMly 
tram  I  IS  V.  SO  «,  Hi*  *h.  OHwm  miHy 

la  I5,S00  V  d.a.  at  0.5  amaaraa.  TranatM  raaalatar 
aarmita  eontlnaaaa  varlatlaa  af  tha  4.a.  aiMat 
yNtaaa  tram  aara  ta  max.  25  bra  an  mnnina  tima 
mntar.  Entire  aaaambly  la  •" 

Priotd  far  btlaw  raaiaatmaat  aaat  at  3350.00  F.O.B. 
Oakland.  Calif.  Writa  ta: 

CHROMATIC  TELEVISION  LABORATORIES,  INC. 
703  ■  37th  Avanua,  Oabland  1.  Calltarnli 


New  “SEARCHLIGHT”  AdvertiseBieits 

racairad  by  March  2nd  will  appear  in 
Ike  April  iaaue  aublect  to  iimitatiena  of 
apace  arailable. 

Claaai/M  ddrwtMna  DMalan 

ELECTRONICS 

330  Waat  42nd  St.  Maw  York  30,  M.  Y. 


TUBES 

All  tecriving  and  tpreial  purpose  types 
Reel  value's  thot  will' save  you  10  to  70%. 
Cpil  or  Write  todoy  for  ipeciol  price  list 
State  type  &  quantity  for  additional  discount 

METROPOLITAN  SUPPLY  CORP 
11J3  B'oodwuav,  Now  Yorh  10,  N  Y  -  CH  3-1105 


550 
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Hifliett  C4Mh 
PricM  P«M  f«r 
YMir  SpmM 
Piir^OM  Tyb««t 
Any  Qvontity 
1  to  1,000. 


SEARCHLIGHT  SECTION 


FOR  THE  BEST  BUYS  IN  ELECTRONIC  MATERIALS 
TOPS  IN  QUALITY  AT  DOWN  TO  EARTH  PRICES 


SENSITIVE  RELAYS 

•  l«MA  SAH  3000  Olua/3m*.  plUCln . RA.M 

tiOMA  SAH  lOOOO  obm/lmft.  plu«1n . 

tIOMA  SfU  3000  ohn/l.S  mm  bmIoeS . 

SIOMA  SR  130  ohm  S-S4  V1>C .  t.Ot 

SIOMA  4IP  lOOOO  ohm  .04  wott  AC/DC...  t.TA 

KURMAN  BK-3S  lOOOO  Ohm/. 5  mo . 4.M 

O.C.  MIMIATURR.  lOOOO  ohm  1.3  mo  SPNO.  l.AS 
COMPACT  CLTROM  VIRRATOR  RACK.  6V  In.  ROV 
30  mo  output,  will  oRoroto  on  4  D  colU, 

oocoU.  portobU  oupplp .  3.tt 

ARRCO  AMRCIRIBR  lOUALIlBR.  Input  .aV/OOOZ 
output  .5V/OOOZ.  Total  dimortlon  O.RRb/lOOO  ey. 
ht  A  to  switch  Yoiioa  from  ^ISDb  la  IBOb 

tR.tf 

For  Fast  InMIiaont  Friomlly  Sorvico 

"CALL  ON  ESSCO" 


SPECIAL  SYNCRO  CAPACITORS 

S  X  .•  mf/»0  VAC.  MAIUC  IS  MOD  t  TYPE  >C 
3  X  S  mf  90  VAC.  MARK  14  MOD  t  TTlV'4C 
3  X  10  mf/OO  VAC.  MARK  1  MOD  3  Typa*‘K 
3  X  OO  mf/OO  VAC.  MARK  4  MOD  3  TYRE  I3C 

to  mf/AOO  VDC/aao  VAC  rousMl  caoa..,..  liSS 

20  mf/3A5  VAC  roct.  molol  cooa . 9.R4 

SO  mf/6f>0  VDC  roct.  matol  oosa . R.RS 

NOisi  surmcssoR  capacitor 

CA-442  •  CA'44S  •  0-273  •  CA-4R1  •  CA-tOS 
MUMBTAL  •  TRAMBRORMBB  LAMIMATIONR  •  4710 
r-ll.  R't2.  L  ll.  BB-BA-IB.  B8-tA-R7^»  BRARB 
RARTB  ROR  ARMY  R  MAW  RADIO.  RADAR  SONAR 
BQUIRMBMT  •  IMQUIRIBS  IMVtYBD 

JAN-e-SB  CARACITORB  BYPCRRD 

ELECTRONIC  SPECIALTY  SUPPLY  CO. 

S$  Walkw  St.  WA  STRICT  NYC  13  N.Y. 


Portable  Instruments 

Molded  Bakelite  cate  7"  x  4Vi"  x  3" 

D.C.  MICROAM14ETZRS 

S..10..SO  micToaaperM 
THERMOCOUPLE  MILL1AMMETER8 

1,  S..S..10  milUcanperee 
THERMOCOUPLE  VOLTMETERS 

S  to  500  volts 

AvoiJable  in  muJtipJe  tang* 
comblnotions 

PrecisiOB  Electrical  Instrument  Co. 

144  Brand  Strrat  New  Ycrk  13,  N.  Y. 
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a 

a 

0 

1 

a 

0 

7 

1 

Tra*  PrtM 

OAIJm....  tC.M 
OAJ/VR-TL.  JC 
OUJan...  LM 
OCl/VR-M  Jm 
OOS/VR-Ue.  M 
tmn/m-A..  im 
iRXi .  s.n 


io2i/nipi..  Me 

um .  Ml 

umA .  i.n 

INZU .  2.N 

umc . U.M 

uta .  1.M 

UOM .  2AC 

UttW .  Ml 

um .  MS 

um  (W.  1.)  1.11 1  2CM .  LM  I 

um .  Mllzcil .  MllwM 

Aboyg  Listing  is  only  partial, 
TERMS:  NET  IS  dnyt  te  rated  flrmi. 


ICKMIOX  . .  Ml  I  L  - 

CKM40X...  1.11  I  . Uni  MM . 

ALL  runs  AUt  NIW.  MOST  WITH  JAM  MARKINGS  AND  IN  ORIGINAL  CARTONS 

Writ*  or  Phon*  it  y*m  reqwlrementi  ere  not  (Med.  "All  Prices  tiilHecI  t*  ctinnfe  wINient  nettce." 

iOUIPMENT  SUPPLY  CO. 


MICROWAVE  EQUIPMENT  SUPPLY  CO. 


^  m  Nation's  Largott 
Wholasala  Suppliof 
Spacializing  ONLY  in 
Buying  and  Sailing 

BLECTRONIC  TUBES 

AND  CRYS1ALS 


FOR  SALE! 

39  UNITS  BC957A  RADAR  INDICATOR 

UNUSED 


OVER  4000  TYPES  AVAIIAIU 
TOP  STANDARD  BRANDS 
IMMEDIATE  QUOTATIONS 


lulls  I  Hr. 


37  BAST  2B  STRIET,  NIW  YORK  16,  N.  Y. 

PHONE:  MURRAY  HILL  3-W02 
WIRE:  STATE  LAIS,  WUX,  N.  Y. 
TELETYPE:  N.  Y.  1.1R07  CARLE:  STATELARS 


GLASS  TUBING 

PYREX  .  NONEX  .  URANIUM 
BULBS  It  CYLINDERS 
WRITE  FOR  FREE  MONTHLY  LIST 

HOUDE  SUPPLY  COMPANY 

PHONE  KCYPORT  7-1231 
M.  R.  #I  Bex  S4X  Keyport,  N.  J. 


IDEAL  FOR 


All  kindt  of  turplut  •loctronic  . 

•  qwiprnent  and  compon«nt». 

IIECTRONICRAFT,  Inc! 

27  Milbofn  St.  Bronxville  B.N.Y 

BRonnviiie  2*0044 


SEARCHLIGHT  SECTION 


Atte.  Manf.,  Deolers^  Exporttri 

Dynamotors  Offered  Sprinf  Sale 

Ordtra  occtpttd  from  1~  to  IfiOO 

Tiow  Um  price*  m  all  Muabcr*. 

Special  price*  fer  qaaatttp  Say  eta. 

Oter  M,M*  la  ataek. 

All  aew  pwaraateed,  elieeked  eat. 

DM.t1  DV.IO  SSt6«9 

DM.«t  DV.tl  PE.7> 

0M.t9  Oy-tAMIy  rE.46 

DM-M  Dy.16  K.f4 

DM.tl  DA.1F  K-M 

DM.97  KMt  FE-IOI 

DM.40  10.77  R.109 

0M.91  SDAMI  DM.96 

DM.4S  D.401  D.101 

ZA  09164  DA.9A  0917 

ZA  09164  SP-179  ML441t 

Quantltlee  available  In  the  above  aumbera. 
Other  numbera  and  typea  available.  Toar 
Inqulrloa  appreciated,  eamplea  at  requeat. 
Prlcee  on  reqaeat. 

Need  T-17  Ifikea  1  to  lOtO  any  model 

VETS,  DIST.  CO. 

9619  M.  WUTIRN  KY. 
LOUItVILU  19.  KY.  CY.  6964 


CP53— CP54— CP55 
CP61— CP63— CP65 
CP67— CP69 


EYtry  "f"  Characttristic 
Itom  Listed  In  Jan-C-25 
Also  Evtnr  "f"  Characteristic 
Where  The  Size  Is  Smaller 
Than  "f" 


ALSO 

CP70  CAPACITORS 

"F'  Characteristic 
600  and  1000  Volts 
"0"  ond  "r  Terminols 


AN  Coaaacton,  complete  stocks  oa 
boad.  Ilae  ptlralate,  aMlomiae  or  boke- 
lita  with  cadmiam  ploted  or  soad  blast 
shells.  Write  for  foar  page  redaced  price 
liet. 

Up  to  80%  discoaat! 

Coaxial  Coaaectors,  23,064  pieces 
ia  stock  in  167  differeat  types. 

Writ*  ter  leteet  prk*  Net. 


neotUae,  U  amy.  We  pay  lr*l«ht  akaryoa. 
puacusora  aoztits,  zroihzzbs.  zz- 
ronizn.  mDosniAL  eirms,  dealzis. 

A9ID  OIDIVIDOAIJ,  PleaB*  aead  aa  year 
reqalreaieala. 

WMTi  nn  oun 
LATiST  5UHPLUS  CATALOG 


O’DEL  ELECTRONICS 
CORPORATION 

293  WEST  BROADWAY 
NEW  YORK  13,  N.  Y. 
WOarH  4.2176  WOaTM  4.2177 


PHOTOCON  SALES 


!  !  !  WANTED  !  !  ! 

Speck!  Purpose 


ATTINTION  MANUPACTUkeRS.  LAfa. 
SCHOOL'S.  HAM'S!!:  We  will  pay  yoa 
immediate  and  highest  cash  prices  for 
special  parpose  tui^  and  X'TAL  Diodoa 
in  any  qaontity. 

HIM  19  A  PARTIAL  LIST 
OF  WHAT  WI  ARE  LOOKING  FOR: 
"II"  series,  includiag  ISJ5  6  1S63(A).  1N2S 
6  1NI2.  1S2t.  ALL  KLYSTRONS,  INCLUDING: 
2KS1,S5,41  6  47.  else  723A/B,  HS-S  6  C,  A 
IK30,  3C22,  4C39,  3n-A.  6  MANY  OTHER 
THYRATRONS  6  IGNITRONS.  6AS7-G,  4F4, 
6J4,  104  A  5691-2  6  3.  ALSO  MANY  MAGNE- 

tr6hs. 

Fer  0  prompt  qvetetion  writ*  to: 

MICROWAVE 

429  RivenM*  Drive,  New  Yerfc  City  29,  N.  Y. 

Dept.  6R.4 

Or  tor  Immadieri*  action  Phene 
Manumont  2.1460  and  mtk  fat  Mh*  Reinkew 


WANTED 

Woeteni  lloctric  •  ray.fiaieiiad 
EQUIPMENT  CAIINETS 
For  19"  pooelt.  Heightt  of  2'  6",  9'  6' 

7'  0"  end  7'  6". 

W46M,  Blectronloa 
tte  W.  4S  St.,  New  Tork  tt.  N.  T. 


SURPLUS  MATERIAL 
Aircraft  &  Electronics 

•  Amf^idynes 

•  Dynamotors 

•  Motor  Generators 

•  Switches 

•  Wire 

or  What  Have  You? 


f  "ALL" 

BC-SM  ■edMed.  |U.ae. 

APN-e,  s2ao.eo. 

ARC'S  eemilsSi.  |7Se.ie. 
R77  Reeehm^ Me0.se. 
ARc-i,  laeele. 

RC3I2.  Mae. 

RCS42.  meo. 

sakjeet  ta  iRteeetien  te: 
4EOAN 

Little  Ferry,  N.  J. 


WANTED 

BDlie  TeHebea*  awltekbeerds,  BOIIO  Telearaeh 
Bwismeamea  BOtO  Pawer  Baares.  EEiei  V-F 
Bliwers,  BDl  CaMnets.  FMIt  Frame*.  BA4S. 
REM.  KMaea.  RAtr.  ras7.  RAti  R**tia*rs. 
BDiei  Teri  Beards,  tBe  awHskbeerdt.  Tn* 
CFIA,  CFtA.  CF2B  Carrier  Eealtaeets.  Aay 
Medlnen  aad  eeantlty. 

W.C206,  Xleotronles 


WANTED 

Radio  traosmltur*.  reoelnr*.  tnt  eQulpmeot.  tubee. 
Peru,  trchnlcal  manuals,  oenlcularly:  APB- 4,  S. 
APN-B.  ART-IS,  DT-IS.  DY-17.  BC-S4*.  BC-81S. 
Br.341.  BC-Ul.  LM.  SCR-S94,  BC-ISM.  PE-SS7. 
ON-S8,  BC-410-E,  panoramic  adaptors.  Will  trade. 

ALLTRONICS 

Rea  292  Beaton  1,  Mots. 


WANTED 
a  AlT/YRC-l  Zqalpmeala. 

•  T14  TraacmlMer*. 

•  ZIB  Recelvera. 

a  TS32  Teat  OacdUatora. 

Any  cnwdWen  or  ysientHy 
W4BSB.  Bleetronics 
190  W.  42imI  9t.  New  York  91 


WANTED 

Eadaral  type 

101 R  Vaka-fraqaeacy  Rtagara 
Sigaal  Carpa  type  TA-S/FT. 
W4B14,  Blaetronica 
SSe  W.  41  St.,  New  Tork  IS.  N.  T. 
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SEARCHLIGHT  SECTION 


HIGH  FREQUENCY 


50  K.V.A.  400~  MG  SITS 

W*  Iwf*  bMB  fortunkU  In  Moulrlnc  »  quotitT 
KATO  4M  C|^  AKtrantert  tliat  w  bav* 
■ad*  up  Into  Buitor  pnarator  mU  aad  an 
thua  waHad  ta  offar  Uiaaa  at  a  van  atttnadTa 
priea.  Ttiaaa  aata  oooatat  of  a  TS  B.F.  Motor 
oatratlfu  at  n0/4M  Volta,  t  PhaaiL  M  Cpolaa, 
IfM  K.P.M.  which  an  coupledtfnetly  to  a 
aatf-aaalM  aUarnator  with  output  af  M  KTA. 
UN/IM  Vmu.  4M  CPS.  S  Phaaa.  Than  notor- 
snaralnt  aata  an  BRAND  NRW  and  onmplan 
with  ooaipanaator  for  autor  atartlna  and  Said 
ihooalat  for  roltaat  output  oontnL  Vollaaa 
rtfulatar  oaa  ha  auiwllad  at  tlM.OA  addItlOBal 
to  ptlaa  aa  quotad.  Wo  will  ha  plaaaad  ta  tupply 
aaiwiala  apaoMcatlooa  ralatlro  ta  ftaquaney 
and  roltaaa  rarlatloo  and  harmonia  eootant. 
BPBCIAIXt  PRICXDI . W».M 


NORMAND  ELEa  CO.  (BRITISH  MFS.)  M6 
UNIT.  Motor;  SM  VDC.  El  amp.  I  HP.  4S00  RPlf. 
dlnotly  oonnaetad  to  H.  P.  altaniator  with  output 
of  ISM  watta.  Exe.  14  VUC 
PRIOE  . . . $I4S4S 

LOUIS  ALLIS  MOTOR  GENERATOR.  CooalaU  of 
1  HP  Motor  110/440  VoRa.  3  Ph.,  M  Cpclaa.  1460 
RPM  dlnot  coonacted  to  aelf-axoltad  altarnator. 
tna  P(XiH.  115  VolU.  1  Ph..  400  ejcloa.  Name 
Tnae.  8  bearln*.  NEW  PRICE . 1471.00 


KATO  IS  KVA  MG  SETS.  Motor:  40  HP.  110/440 
Volta.  1  Ph..  10  Cpelaa.  ITSO  RPM.  (ttnot-oonnaetad 
to  aManiator  haTiac  output  at  116  Voltm  1  ph.  4C0 
opolaa.  16  KVA.  ^taia  Raculation  oaaM  auppUad 
a^lMOO  additional  to  prloa  aa  Quoted.  Braadn^ 

BOGUE  THREE  PHASE  MG  BETS.  (TonalaU  Of 
Motor  10  ELP.  oparatlra  at  110/440-1-00  Balf-oxs. 
altarnator  with  output  of  IM/lOItV.  Id.  400  eje. 

I  KVA.  Brand  Now . PRira.  IIIM.OS 

With  Voltasa  Baculator . PRICT,  illf0.ll 

AMERICAN  40S  CYCLE  SETS.  A  praoldoo  hultt 
motor  pwiarator  tat  Idaal  for  laboratotp  taat  work. 
Oonalwa  of  10  H.P.  motor  diractlp  oonnaetad  to 
altarnator  with  output  of  6  KVA.  110/101  VoHa. 
throa  phaaa.  400  crrlaa.  With  alaottmuo  oeltar— 
foltafo  raculator.  Praqu.  variation  ±6%:  VoHw 
variation  ^1%;  Total  harmonic  cant  Ll%. 

PBlt»  . .tl0M.N 

UUIS  ALLIS  FREQUENCY  CHANGER  SETS. 

m  16  H.P  110/440-1  10;  Sac.  16/10.0  K.W.  1300/ 
HOO  RPM/IOO/MO  VolU  16/16  Ampt.  1  ph.  600/300 

C.P.S.  Brand  naw.  PRICE . 01200.00 

Wa  eon  aupply  thaaa  unlu  for  400  cpela  output  aad 
with  trnaafonnara  to  tupply  8  phaaa,  wyo  output. 
WrlU  for  fuitbar  Informatlan. 

BTH  400  CYCLE  M-G  SETS.  ComdaU  of  an  altar- 
aa^  of  0  KVA  with  output  of  116  volU,  Id.  400 
CPK  V  halted  dilvo  to  10  HI*,  motor  oparatlva 
at  110/440-1-00.  Exdtatlao  provided  by  fry  dlik 
netljlw'.  Complete  with  Bald  rhaoatat.  SP^IAL 

price  . 11200.00 

KATO  MG  SET.  Motor;  11.8  HP,  110/440-8-60. 
Output:  T.S  KVA,  180  Volta.  Id.  160  eye.  with 
dlnot  conn,  axdter.  Brand  New.  PRICE.  .11390.00 

BOpUE  7.8  KVA  MOTOR  GENERATOR  SET. 

Motor:  10  HP..  3l0/440-l-60  direct  cennartad  to 
^-oae  alternator  with  output  of  T.8  KVA.  110/100 
VoRa.  0  ph.  400  eyelea.  Wye  oonnected.  Harmonic 

content  f.l*.  PRICE . 02160.00 

With  GE  Toltate  regulator . 12250.00 

Conalau  of  8  HP  Motor  opara¬ 
tlva  at  no-l-Ofl  direct  connected  to  aelf  am  alter¬ 
nator  wlihralput  of  8  KVA,  110/108  V.  8  ph.  400 
oyc.  PRICE  . WOO.OO 

CYCLE  UNIT.  Output  of  1 
KVA.  IM  V.  dngle  ph.  410  Cyc.  with  motor 
«Wf»H»«  ot  110/440-8-00.  Compact  two  bearina 
unit  Rebuilt.  PRICE . 1320.00 

400  CYCLE  COMBINATION  I  AND  8  PHASE 
MOTOR  ^NERATOR.  ConalMlna  of  20  HP  Syn- 
ehronoua  110/440V.  Motor  V  belted  to  two  aalf  ax- 
Mted  altarnatora  Generator  I;  Bofue  6  KVA  110/ 
100  Volta,  8  Phaee,  400  CPS  with  voltage  regulator 
Generator  II:  Onan  4  KVA.  115  Volte,  alngla  ph 
4M  CPR  with  voltage  regulator.  Motor  and  both 
alternatora  and  two  voltage  rrgulatora  are  mounterl 
on  welded  channel  Iron  have  complete  with  motor 
atarUng  compmaator.  SPECIAL  I'RICE  13176.00 

CARSON  MG  SET.  Motor:  110/440  Volte.  8  Ph  . 
00  cyriea.  T.6  HP.  1760.  Generator:  Model  CPM 
M-J,  110  VolU.  1  Ph..  400  cyclea.  41.0  A..  .8  PK, 
4  KW.  IMrect-Conneeted,  Permanent- Magnet. 

PRICE  . ISM.IO 

LOUIS-ALLIS  S  UNIT  MO  SET.  ConeleU  of  .8 
HP  motor  operative  at  110/440-8-00  directly  eouplcd 
to  alternator  with  output  of  116  rolu.  1  ph..  400 
cyc.  aad  artth  exciter  unit  all  moimted  on  it»el  haec 

1.1  K.V.A.  PRICE . $666.00 

SPECIAL  MG.  SET.  Motor;  1.6  HP.  210/440-1-00. 
Self-exc.  Alternator  with  output  of  1.1.1  KVA.  116 

V.  alngle  ph.  400  eye.  PRICE . 1326.00 

BRITISH  MADE  400  CYCLE  SETS.  ConetaU  of 
10  H  P.  Motor,  operatlee  at  810.8-00  V-heltad  to 
Altarnator  with  output  of  0  KVA.  116  V.  Id. 
400».  Complete  vrlth  OR  eoltaga  regulator.  Brand 

oaw.  PRICE  . SI  260.00 

GENERAL  ELECTRIC  HIGH  FREQUENCY  MG. 
Conilata  of  motor  and  dual  output  generator 
aaouated  on  ateal  bate.  Motor  operatM  at  110/440- 
1-00  direct  oonnected  to  alternator  with  output  of 
118  VoRa,  1  Ph.  1060  Cyelaa.  1  KVA  and  116  Volte. 
DC.,  1  rw.  With  S^  rbaoaUL  PRICE.  .M25.00 


VARIABLE  FREQUENCY  POWER  SUPPLY. 
Driven  by  6  HP.  SSO/440  VolL  S  Ph..  60  Cy 
HR  Synehyoaaar  Varldriva  motor.  Spadal  at¬ 
tachment  parmlu  remote  puahbutton  oontrol  of 
moed  from  1410  to  10,000  RPM.  Dlraot-Om- 
nactad  Alumator  la  made  by  Onan  and  le 
rated  at  1.6  KVA.  116  VolU.  alngla  phnm.  .8 
PP.  The  Fraquaney  may  ha  varied  mm  400 
eyelea  to  1400  cyelaa.  The  generator  la  de- 
alpcatad  by  Modal  «MGI0TE.  aad  tba  ogdu- 
tlon  U  prtmdad  by  a  aeparau  motor  ganarator 
fumlabad  with  the  balsw  prloa.  _ 

NEW . $2400.00 


US-ONAN  VARIABLE  FREQUENCY  SUP¬ 
PLY.  Motor:  10  HP,  100/410  VolU,  1  ph..  00 
Cyclm.  Output  meed  la  manually  rarlaldy 
between  1000  and  MW  RPM.  Direct  oonnectad 
alternator  made  by  ONAN  ta  rated  at  6  KVA, 
110  VolU.  45.6  Ampa.  1  PF.  Fraoueney  Range 
U  between  600  and  1400  cyclea.  Excitation  le 
provided  by  Tungar  raetlBer  mounted  on  mme 
baae.  Prloa  compiata  with  rhaoatat  pai^and 
magnetic  motor  Una  ataiter . tSSOO.OO 


GM-QE  400  CYCLE  SUPPLY.  Motor;  Dclco.  6 
HP.  110/440  VolU,  8  ph.,  60  Cy.  1780  rpm.  V- 
baltcd  to  alternator.  GE,  Modal  6ASS0AS,  120  Volte. 
15.0  Ampa.  1.6  kva,  1.8  kw,  1  ph..  1600  RPM. 
IMrcct-oamaoted  exoltar.  Voltaaa  regulated.  NEW. 
PRICE  . MOO.OO 

GE  120  CY(U.E  MOTOR-GENERATOR.  Motnr;  75 
HP,  110/440  VolU.  I  ph..  00  cy.  1750  RPM,  dlraet- 
ccnncctad  to  altemator,  60  KW.  116  VolU.  3  ph  , 
180  cyclea.  IM  ampa.  Type  ATD,  Direct-Connected 
exciter.  mCR  . 62996.00 

CANADIAN  HIGH  FREQUENCY  UNIT.  Operatea 
with  Input  of  110  VDC  will  deliver  MO  watU.  with 
adiuatable  frequenolei  up  to  10.000  cyelaa.  Con¬ 
trolled  by  knob  at  one  and  of  machine.  _ 
PRICE  . 6R6.00 

CONTINENTAL  DC/AC  SET.  Motor;  1.6  BP.  ISO 
VDC.  8440  RPM.  Output:  110  VAC.  6.0  amm.. 
8  KW.  MO  eye..  1  ph.,  alao  output  of  14  VDC,  4 
anipe..  Modal  (X3I1037.  Compact  8-bear.  ^  unite. 

Completely  rahulK.  PRICE . $114.60 

.tleo  available  for  operation  at  116  VDC  at  the 
eame  price.  Rama  eat  operative  at  440  V,  8<6, 

M  . . iiii.ys 

Hama  aet  operative  at  110/110  V,  1<6.  M  ~  il66.00 

ONAN  800  CYCLE  MG  UNIT.  Employing  0  H.P 
Motor  oparatlra  at  110/440  Volta.  3<9,  00  C!y.  V 
hrltcd  to  aalf -exe.  ganarator  with  output  of  1.6 
KVA.  116  VolU,  alngle  ph.  MO  CPH.  and  ieooodary 
output  of  500  WatU  18.6  VDC  17.5  amperai, 

PRICE  . 1376.00 

BENDIX  POWER  MG  SET.  CoiMltta  of  G.E.  8 
IIP  Rep-Ind  Motor,  116  volU,  alngla  phaaa,  M  eye. 
•Ilrectly  connected  to  Bendlx  altarnator  with  output 
of  180  voIU.  700  cyc.,  000  watta  and  DC  output  of 

14.6  volU.  DC,  11  amp.  Brand  new.  _ 

PRICE  . 1228.00 

BURKE  ALTERNATOR.  61.5  KVA,  IM  VolU.  8 
Ph.  IM  Cyclea.  1800  RPM.  aeparataly  exe.  at  115 
VDC.  MW  P.F.  Type  ACH  7.  Complete  vrlth 
auxiliary  exciter  MG  aet  and  field  rhaoataL  Ball 
hearlnga  Will  deUvar  4M  cyelaa  at  4000  RPM 
Rebuilt.  PRICE  . $1375.00 

IDEAL  FREQUENCY  CHANGER  SET.  Motor 
cwratlve  at  180-8-M  with  direct  connected  Induc- 
tlm  type  alternator  with  output  of  11.6  KVA.  220 

V.  8  ph.  IM  Cyc.  PRICE . $448.00 

GENERAL  ELECTRIC  400  CYCLE  UNITS.  Oper- 
tU  at  16  VDC  100  Amp.  Output;  115  VAC  Id.  400 
CPS.  1500  V.A.  With  Biter  ayatem  bullt-ln. 
PRICE  . 638.50 

WINCHARGER  FU-7/AP;  Input  18  VDC.  160 
.\mpa.  Output:  116  VAC.  alngle  ph.  8.100  V.A.  400 
c.P.H.  Frequency  and  voltage  regulation  bullt-ln. 
PRICE  . $17.00 

WINCHARGER  PU-lt/AF  INVERTER.  Tvpe 

MO750.  Input:  18  volU,  M  amp.  Output:  115  volta, 
6.6.  amp.,  400  oe.,  1  ph.  Brand  new. 

PRICE  . 169.M 

PE  IBB  INVERTERS,  Input  IS.5VDC  8BA;  Output 
IISV  400  cy.  1.S8A  8000  RPM . IBt.OS 

HOLTZER-CABOT  M02IS.  Compact  I  bearing 
untU  for  low  currant  400  cycle  output.  Operative  at 
115  VDC.  1.8  amp.  Output:  110  VolU,  1.0  amp. 
1  ph.  400  CPS.  Brand  new.  PBHX . $71.10 
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Mosull  Co.,  Inc.,  Alexmnder  . 
Monmouth  Radio  Laboratories 
M  &  B  Salea  Co . 
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airy  •#  tbto  Mto.'.'  aavbc;  •  fWiiitS;  ■  •ffj.V 

Mlli04  MtROM.  14^00.  iriT-WO.  dornM 

aTitoa'BSMiaao.'  ■|irn‘.‘iai-Dc!’bFpT.''dA! I||.aa 
aiiiaa  asa.iiBTa.  aavDC.  Hryria. . . . . .  .ii.oa 

o.B.  cBa7ai.il tors,  aavpc..  pFpy.  a^.  .tl.OB 

tSi.  %Taoia?‘s35ic?TF*T?\.!£^'toia?^ 
:i^'a?«VaV*v?VDSf’sSh-'3r--^^  gig 

o?B.  BSMaT,'  saVbc'.  'sfbtM.'  omms*  M 

T-*t^  iVa»M.*s4VD^'s  P5P«? 

:.5;  '.V.VsV.’V5?^*iffi?.h^-. 

kaaea  S10T4.  SaVDd.  DFBT.nO.  laa.  CB^jgj 
ailiaO  BOlBOas.  aaVDC.  BFDT.  HaaMa  bma.  If  a 

aiiias  aosoaa.  aavoc.  pfpt,  lof  . . . fl.al 

aiiiuB  aNiaoaa,  aavoc^awr.  Joa.  .••Jf 

allua  Braaluy  xaBBaS.  T»*#  MB.  aaVtlC.  JFB^ 
NO  doublu  bnak.  lOM. .  . . .  •■■■■■.•  •9gjn 

ailua  arasiay  XOCaOt.  Ttm  MB.  aSTDO.  BMT. 
NO  dmihia  maka/kruak.  aooa.  .  .  .  . . ...  ■  ... .  .fa.OI 
aiiisa  Boxaa.  savDC,  sFtrr  aoiikW  *»•*•. M-t! 
Friea  Braa.  aSll.  aa-StVDd.  DFDT.  ntoUT.ti-M 


National  Cash  Recister  Co.  . 
National  Union  ^dio  Corp. 
Nibur  Sales  Corp . 

O’Dei  Electronics  Con. 
O’Shea  Employment  System 


BaSmand  Blaarar  a  Bilr.  SdVDC.  I 

Dual  Outout  lOOCFM  (Un . 

W««tifiRl9«yM  •(•wyr  4  iHr, 
400er,  eTOORPM.  SOCFM . . 

r.  A.  tmlth  M«4«l  AAe  I 

SOcy.  SOCPM  . 

094t  Bl9wr  4  Wtf,  C-tP-IL. 
HF  0.4A . a . 

D«l«*  MAtor*  A-Tltt*  ttVDO  • 

■  IM  lf»4  Mtr*  TyjM*  ROs!  VsSVAC.'  i 

iBoonrm  wTsffr  . 

Olil*  CIM  Tvm  CPRStaO.  IISVAC* 

lira.  l/40ffr  . 

»I«hi  RHr.  CTRMt  4  0«l«*  CT 

ftO/eOcy.  8ph.  l/40ffP  OuK) . 

»pIm  ATMia  EHr.  R4VDC.  ’ 

tOr.  ■Laaao^a.'savbci  ‘if  a.'  i! 

W.  B.  Slaa  Wava  Blator  Oaaaratu 

Mtr.  1I8V  eoer  I  ph  I/SOhp  ITS 

Ur  16V  Sph  ITtS  BFM . 

Fianaar  Oaa-B.BIator,  lopiit  ISVI 

VDC  •  ISOMA . 

o.  e.Maaraiar  tcBF-aiaoaa.  In 
A.  Output  500VDC  •  O.OnSA.  Fa 
atoonmt.  Hand  drira  SO  TO  BFk 
FB-lOSa  Oyaamatara:  Input  6-lSV 
Output  BOOV  •  0.1 5 A,  altarud  w 
FU-IB/AF  Inuartora,  Input  SSVt 


Peak  Electronics  Co . 

Permodux  Corporation  . 

i^illips  Petroleum  Co . 

Pbotocon  Salea  . 

Potter  Instrument  Co. . 

Powell,  Harold  H . 

Precision  Electrical  Instrument  Con>- 
Precise  Measurement  Co . 


Radcom  Encineerinx  Co.  . . 

Radio  Corp.  of  America . 

Radio  Corp.  of  America  Co.,  Ltd. 
Radio  Development  &  Sales  Co.  . 
Radio  A  Electronics  Surplus  . . . , 

Radio  Ham  Shack  Inc . 

Radjo  Shack  Coim . 

Radio  Surplus  Corp . 

Railway  Communications  Inc.  . . . 

Resisco  Corp . 

Relay  Sales  . 

Reliance  Merchandising  Co . 

Rose  Products  Co . 

R  W  Electronics  . 


Sandia  Corp . 

Semler  Associated  Industries  Inc. 
Servo  Tek  ProdiKts  Co.,  Inc.  . . . 

Sperry  Products  Inc . 

State  Labs  Inc . 

Stavid  Enxineerinf  Inc . 

Sylvania  Electric,  Electronics  Div. 
Sylvania  Electric  Products  Inc.  . . 


Fluids.  Bhunt.  SdSOBFM. . SSS.TB 

SYNCHROS  AvaftoM*  fmmMfiotB  OaHvary  I S 

TVpss  ICT,  IBSL  >F.  IHCT.  ISF,  SCT,  SB.  I  ^ 
bbC^ bf,  ia.  a*,  ssf.  acr.  saa.  aa.  raa.  H.  1  *»” 
A.  •«  Ms  M,  oM  moiiy  oEhTt,  Vmt*  for  ■■I 

Pricaa  satN»*  *a  chmmg*  wHkout  iftl€g.  TfRMSi 
2i%  wHk  arAar  feafaaca  COO.  Prkas  fOB  Oastaa. 


“TAB”  . 

Telemarine  Communications  Co. 
Telephone  Engineerinf  Co . 


Universal  General  Corp . 

Vets  Distributing  Ca,  'The . 

V  4  H  Electronics  Industries  Inc. 
Victor  Adding  Machine  Cc . 


Wells  Sales  Inc . 

Western  Engineering  .. 
Weston  Laboratories  Ina 
Wilcox  Electric  Co.  ... 
Wilgreen  Industries  . . . 
Wdl  Company,  Edward 
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SEARCHLIGHT  SECTION 


PANEL  METERS 

V  SQUAM  WISTON— SANOAMO 

$•»  Tom  D.C...t8.M  1  . 

TdU  D.C.. .  IM 

M  Aa».  Ar...  IJtl  Mido)  . S.M 


SEARCH  RECEIVER- ARB -Z 


fnqtMiKy  rmmg*  M  to  3000  Met. 

Mwtunt  RT  iltnoli  fnn  80  to  8000  Met  and 
puln  rotet  from  60  to  8000  eieloi. 

Tbo  ABO-t  eon  bo  ntod  at  a  tHnettoD  nnder 


to  locate  iltiiala.  or  at  a  rnaueDey  meter,  br 
VISVAli  and  AURAL  indlcaton,  prorlded. 
OrigUiaUt  dedin^  and  uaed  br  U8N  air¬ 
craft.  Ideally  rafted  for  mllftaa.  laboratory 
and  (cocral  putpoae  uae. 

EqulpcMot  cciuliu  of  the  following: 

Antenna  Deteelor-CMD-MArH— Hat  railable 
length  antennae,  diode  detector  and  Alrv 
plated  tuning  atub  with  calibrated  aealo. 

AMPLiriRB  CMS-MAOC— haa  throe  Magt 
pulte  ampUfler,  a  trigger  drealt,  a  pnlte  rate 
counter  drculi  and  audio  ampUfter,  ritual 
ilgnal  Indicator,  reetlOer  porrer  rasply  which 
U  operaUre  on  118  VoUa  AC  M  to  1400  eyelat 
current,  rraulatad. 

Teat  OSCUXATOR-CMD-COABO— Haa  oartty 
frequency  of  400  eyelea  with  leleetlon  of  four 
pulte  repetition  ratea 

AIX  CABIJC8  AND  riTTINOB,  ACCKS80R- 
I£8  AND  SHOCK  MOUNTED  RACK  for 
Inunedlata  Inatallatlon,  plua  tiro  Technical 
Hanualt. 

SPARK  PARTS  Steel  cheat  Includea  aparea  for 
compenanta  and  two  extra  aeta  apart  tnbaa. 

Gaaraataad  NEW 


All  the  abOTO  In  original  export  packed 
WL:  113-lkt 


Price  each . .  . .  3275®® 


otter  taietfaa  eqatpaieat  far 
Rafle  Caawwaaltetloaa  la  ear  aterta 
TWX— N,  Y.  1-223 


COMMUNICATION  DEVICES  CO. 

2331  Twelfth  Art.  NYC  27.  N.  Y. 

Cable:  Commaaltlea  Tel:  Ad  4-8174 


XMITTING  TUBES 


RECEIVING  TUBES 


Write  fer  ether  typer  aat  Hated  above. 
Mlnlaiuai  order  3ie.88  F.O.A  N.Y.C. 

Rated  Flrmt  tend  P.  0. 


AUIEO  ELECTRONIC  SALES 


74  Cortkmdt  StrMt,  Ndw  Ynrk  7,  N.  Y 
Phenw  •Arctoy  7-5tS9-5«40 


TUBE  REBUILDING 

Larie  Trasmittiig  ad  Power  tjfpes 

Mconomlcml  •  Guaraitteerf 
FREELAND  PRODUCTS  CO. 

700  DRYADIS  ST.,  N.  O..  LA. 


SHEET  METAL  MACHINERY 


a  NfW  &  USED  COMPtfTf  UNf  Of 

Boi  Btakoi  'PrPbt  Brohpb  '  No*(Kpri  SKpoft 
PwnfKpt  lotlb  Spot  Wpldpfs  -  0<  Acfo,  Poito 

Whitn«y  EqgipfYtpnl  pt( 

B  D  BROOKS,  INC  310  Atlontif  Ayp 

ftoLton  Ma\»  ToE  HAnco<L  6  S300 
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TAB  05  ram 

I  ’  *0  U  »0»  ^  I 


A  I  i'  «  V  AB  f  '  '  OB 

COvrC'.tN’S  'la  US  TOv-B  NEED' 
SE..  ^S  ’0>.»  !v»ES*  EOU  pb.'ENT 


TUBES 


SFFEDT  DILIVf»t  — Eititid  Tout  DO  A  Cirt 


Sui  plu‘-  1 


2M». . .  . 

2fACI«T 
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2iW40T. 
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2111  .  . 
2IZtOT.. 
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INDEX  TO  ADVERTISERS 


Briatol  Brmas  Corporation . 

Bristol  Enslneerlnc  Corp . 

Brush  Electroulcs  Compuny . 

BurllnKton  Instrument  Compuny 

Burnell  B  Compuuy . 

Bnssmunn  Mtg.  Co . 


Abuloa  Proeision  Mtg.  Carp . 

Aee  OoO  Jk  BIsctrsolRS  Co . 

Aeo  Pngluomlny  B  Huehlne  Co..  Ine . 

Acheaou  OoHotBs  Co . 

Aekermaa  ■ncruTsn  . 

Acme  Beotrle  Corporation . 

Actloneratt  Prodaets . 

Adranco  Boetrlo  B  Belay  Co . 

Adrance  leetrenles  Co . 

AeronautieuI  Ooasmunicatlons  Equip- 


C.  O.  S.  Laboratories,  Inc .  46S 

Cambridse  Thermionic  Corp .  2M 

Cannon  dectiie  Company .  tM 

Cargo  Packers,  lae .  454 

Carter  Motor  Co... .  4>7 

Centralab,  A  IMt.  of  Ulobe-Cnion.  lac..  II 

It,  IS 

Century  Oeophysical  Corporation . Sit 

Chase  Brass  B  Copper  Co .  ISS 

Chatham  Electronics  Corp . S4,  85 

Chester  Cable  Corp .  t45 

Chleaco  Coadonser  Corp .  4t7 

Chicago  Telsphoae  Supply  Corp . 7t,  7S 

Chicago  Transformer,  DIt.  of  Essex  Wire 

Corp . SIS 

Cinch  Manufacturing  Corp .  157 

Cinema  Engineering  Company .  S87 

Clrcultron,  lae .  478 

Clarootat  Mfg.  Co.,  Inc .  SOS 

Cleveland  Container  Co .  tS 

Cohn  Mfg.  Co.,  Inc.,  Sigmund .  45S 

Coll  Winding  Equipment  Co .  48P 

Colleetron  Corporation  .  116 

CcMnmnnleatloa  Accessories  Co . 6t 

Communication  Measurements  lotbora- 

tory,  Ine .  479 

Communication  Products  Company,  Inc.  ^7S 
Condenser  Products  Company,  DIt.  of 

New  HaTsn  Clock  B  Watch  Co . t77 

Consolidated  Vacuum  Corp .  tSO 

Constantin  B  Co,,  L,  L .  t55 

Continental  Connectors,  DeJur  Amsco 

Corp . 440 

Continental-Diamond  Fibre  Company...  t.lS 

Cornell-Dubiller  Electric  Carp .  175 

Cornell  Electronics  Corp .  .100 

Cornish  Wire  Co..  Ine .  480 


Alden  Prsduets  Company . 56,  57 

AUen-Bradley  Ca .  861 

AUen  Co.,  lae.,  L.  B .  505 

Allied  Control  Company,  Inc . Itt,  198 

AUled  Industries.  Ine .  468 

Allied  Badle  Corp . 886 

Allied  Boseorch  B  Bngineering,  Inc....  .106 

Allmetal  Screw  Products  Co.,  Inc .  485 

Alpha  Metals,  lae .  56 

American  Bncaustic  Tiling  Co .  450 

American  Gas  Furnace  Co .  481 

American  Lara  Corporation . .181 

Amerieaa  Optical  Company .  460 

Ameriean  Phenolic  Corporation . 166.  167 

Asserican  Telerlslon  B  Radio  Co . 480 

American  Ttano  Products.  Inc .  196 

Amperlte  Oo..  Inc .  844 

Ampex  F3ertrle  Corp . .68,  888 

Anaconda  Wire  B  Cable  Company .  817 

Andrew  Corporation .  848 

Antara  Chemicals,  DIt.  of  General  Dye¬ 
stuff  Corp . 58.  58 

Anton  Biectronie  Laboratories,  Inc.. 481,  488 

Applied  Selsnce  Corp.  of  Princeton . 479 

Arco  Electronics.  Inc . 495 

Armco  Steel  Corporation .  865 

Arnold  Engineering  Co .  869 


e . .  for  appIleaHomSjjH^ 
quiring  low 
nolMo,lowtmdcotm^giKf 
confacf  dirop/ 
root  dom^ty  and 


Art-Lloyd  Metnl  Products  Cm-p .  190 

Art  Wire  B  Stamping  Co .  .161 

.\stren  Corporation .  .Ill 

Audio  Derices.  Inc .  ;i41 


Coca  Corporation .  381 

Coto-CoU  Company .  411 

4'rescent  Company,  Inc .  106 

Crosby  Laboratories,  Inc .  810 

Cross  Co.,  H .  .191 


EXTINSIV&Y  USB)  IN 

SOSYIS 

ROTATUKTMRIIOCOini  mi 


Ballaatlao  LaboratorlcK.  Inc .  87 

Barker  B  Williamson.  Inr .  .116 

Barry  Corp.,  The .  15 

Bart  Laboratories  Co..  Inc .  810 

Bead  Chain  Mfg.  Co .  475 

Bcayer  Gear  Works  Inc .  870 

Beede  Electrical  Instrument  Co.,  Inr. ...  tlO 

Bell  Aircraft  Corp .  498 

Bell  Telephone  Laboratories .  319 

Bendtx  Ariatlon  Corporation 

Ecilpeo- Pioneer  IMt .  446 

Fries  Instrument  DIt . 485 

Paclllc  DIt . 814.  816 

Bed  Bank  DIt .  818 

Bennett  Manufacturing  Company .  468 

Bentley,  Harris  Manufacturing  Co . 879 

Berkeley  Scientific,  Division  of  Beckman 

Instrumeats,  Ine .  488 

Berylllnm  Corporation .  399 

Bird  Electronic  Corp .  480 

BIrnbaeh  Badio  Co.,  Inc .  488 

BIrtcher  Corporation .  497 

BIwax  Corporation .  498 

Bliley  Electric  Company .  76 

Bodnar  Industries,  lae .  485 

Boon  ton  Bndle  Corp .  161 

Borg  OorpsratlOB,  George  W .  411 

Hsmss  laboratories,  lac .  74 

Bowmar  lustrum  tsri  Carp .  478 

Boyle  Mstnieraft  Carp .  194 

Brand  B  OOb.  lao,.  WnUam .  484 

Brew  B  Oa.,  Ine..  Blehard  D .  814 

Brldgoposi  Brass  Company .  178 

BrillnwO  Plmriss  Osrp .  866 


Crucible  Steel  Company  of  America....  849 

Cubic  Corporation . . . i . 848 

Cunningham,  Son  B  Co„  Inc,,  James .  1.18 


STRAIN-CAM  aRCWn 
ROTATINC  JOINTS 
OUN-nRE  CONTROU 
DTNARIOTORS  fh. 


^  loss  NfPrHtUN  AVtHUf  •  YOMaS,  KW  TOII 

^  O  -MM  HMj  Sms  Mt  OMstwew  MuntH  mS  CONtsen. 

M  lUtMMOi. 


Dage  Electric  Co.,  Inr .  300 

Dale  Produrts,  Inc .  170 

Dano  Electric  Co .  470 

Daniels  Inc.,  C.  R .  391 

Daven  Co.,  The . Third  Cover 

Davies  Laboratories,  Ine .  450 

Decade  Instrument  Co .  485 

DoJur  Amsco  Corp . 440,  441 

DIallght  Corporation .  186 

Doelcam  Corporation .  851 

Dolln  Metal  Produets,  Inc .  493 

Dow  Corning  Corporation . 178,  389 

Driver  Co.,  Wilbur  B .  04 

Drivor-Harris  Company .  188 

Dumont  Laboratories,  Ine.,  Allen  B..48,  87 

duPont  deNemours  B  Co.  (Inc.),  E.  L...  801 

Durant  Mfg.  Company .  481 

DX  Radio  Products  Co .  414 


Wido  rang#  gf  gradra  ovailobl#  for  otandaid 
laid  spodol  opglicatiom. 

■rwih  holdon  and  ceinsilvor  »lip  ring8  avail 
oU#  for  U90  wMi  Siivor  Graplialloy  Irwifioo. 

OTHB  GRAPNAUOY  PROOUGS: 


OII-frM  t«lf-lubrlcofinf 
blfSllill^R  CNid  bNOrtll0Af  OH- 
fioo  ftoton  Ungo,  Soul  Ringo, 
Thfvot  and  FridiM  Wothm, 


s 


Write  M  tor  Date  Sksets  sad  fsriker  ImfotmoUom. 


Eastern  Air  Devices,  Inc .  888 

Eostgap  Company..., .  488 

Eastman  Kodak  Company,  Industrial 

Optical  flales  Dir .  888 

Edla  Company,  The .  469 

Edison  laeorporatod.  Thomas  A../ . 4Sfi 

Bdo  Oorpsratlsn .  168 

BWer  Eagtnserlng  Co.,  Inc . 466,  569 

BMel-MeCHlloagh,  lae .  79 


Wont  nor#  lafonMtlooY  Uw  poit  cord  oa  Im  9090. 


5Sf 


&ICT10NIO  — Marc*,  I9S3 


ElertrtaU  *  Physleia  laatromeBt  Corp.  4*1 
Blaetrical  ladMtrie*  DiTialoa  Aaipwez 

SleetrBBie  Carp . •*> 

Electro  DeTelopmeBt  CoaipoBy . 44> 

Electro  EBctBeerlac  ProdaeU  Co . 4SS 

Electro  Impaloe  laboratory . 441 

Electro-Mec  Laboratory .  4ST 

Electro  MotWe  Mfp.  Co.,  lac .  4S 

Electro  Tee  Corporation .  U1 

Electro-Tech  Eqalpmeat  Co . 444 

Electro-Technical  Prodacte,  Dir.  Of  haa 

CheaUeal  Corp .  S4S 

Electronic  Aieoclateo,  Inc .  81ft 

Electronic  Mechanlce,  lac .  881 

Electronic  Parte  Maanfactariap  Co.,  lac.  44ft 

Bleetnmlc  Tranefonacr  Compaay . 2M 

Electronic  Tube  Corporation .  288 

Empire  Deyicce.  lac .  484 

Eagtneerlnp  Rcecarch  Aeeoclatea  lac. 412,  411 

Eatllch,  Ted .  S8ft 

Epco  Product*,  Inc .  481 

Eric  Kcaletor  CorporatloB .  83 

Etched  Prodaet*  Corp .  888 

Eureka  Telerlslon  A  Tube  Corp . 411 

Ercrcady  Platinp  Co .  S4ft 


ONLY  THE  SERVOSCOPE 


^  it  opplicobl*  to  both  AC 
carrior  and  DC  torvo  syt- 
tems. 

^  hat  a  built-in  low  froquon- 
cy  tino  wavo  gonorator 
for  obtaining  froquoncy 
rotponte  of  DC  torvo  tyt- 
tomt 

•X-  hat  a  built-in  oloctronic 
twoop  with  no  twoop  po- 
tontiomotor  to  woar  out 
and  require  replacement. 

•X*  hat  a  dynamic  frequency 
control  range  of  200  to  1. 


Fairchild  Camera  A  laetrument  Corp . . . 

FanetecI  Metallurplcal  Corp . 

Federal  Telephone  A  Radio  Corpom- 

tion  . 241 

Federated  Metal*  Div.  Amertcaa  Smelt- 

lap  A  Reflnlnp  Co . 202 

Ferranti  Electric,  Inc . . . . 

Fidelity  Chemical  Product*  Corp . . 

Five  Star  Company . . 

Fortiphone  Limited . 34 

Freed  Traneformer  Co.,  lac . . 

Frequency  Standard* . 

Fnple-Miller  Inboratorle* . 

Fn*ile  Corporation . 


UM  Ijdtoratorle*.  Inc . 

O-V  Control*,  lac .  . 

Galbraith  A  Son  Electric  Corp.,  C.  C 

Gamewell  Com  paay . . . 

Garde  Manufacturlnp  Co . 

Garro  Corp . 

General  Ceramic  A  Steatite  Corp . . . 
General  Electric  Company 

Apparatu*  Dept . 80.  80,  St. 

Chemical  IMt . 

Electronic  Dept . 

Tube  Dept . 

General  Hermetic  Seallnp  Corp . 

General  Preclalon  Laboratory,  Inc . . 

General  Radio  Company . 

General  Traneformer  Co . 

Gertach  Product*.  Inc . 

Goat  Co.,  Inc.,  Fred . 

Gomboe  Co.,  Inc.,  John . 

Graphite  MetalUaiap  Corp . 

Green  Inetrument  Co.,  Inc . 

Grie*  Reproducer  Corp . 

Gudebrod  Broe.  SUk  Co..  Inc . . 

Guthman  A  Co.,  Inc.,  Edwin  I . . 


MORE  and  MORE  aircraft  com¬ 
panies,  universities,  process  con¬ 
trol  manufacturers,  government 
laboratories  and  others  are  adding 
the  Servoscope  to  their  list  of  re¬ 
quired  laboratory  equipment.  If 
you  are  designing,  developing  or 
producing  servomechanisms  or 
process  controls,  the  Servoscope 
will  save  many  hours  of  design 
and  engineering  time. 


Output  wova  formi  of  Sar- 
votcop*  ditployod  ogoinit 
intarnol  llnoor  iwoap  gan- 
arotor  fraquancy  Vt  cycla. 


The  Servoscope  is  available  in  two  standard  modols— 1 100A 
(.1  to  20  cps.),  1100B  (.15  to  30  cps.)  Custom  modifications 
quotod  on  request. 


Uammarlund  Manufacturinc  Co., 

Harper  Compaay,  H.  M . 

Harrison  Radio  Corp . 

Hart  Maaufactnrine  Co . 

Hathaway  Instrument  Co . 

Haydon  Co.,  A.  W . 

Haydon  Maanfacturlnc  Co.,  Inc... 

Haydn  Brothers . 

Heath  Compaay . 

Helland  Research  Corporation. . . . 

Heldor  ManufaeturinK  Corp . 

Hellpot  Corporation,  The . 

HenUnway  A  Bartlett  Mtg.  Co. . . . 

Hermes  Plastic*,  Inc . 

HermeUc  Seal  Product*  Co . 

Hetheriastoa,  lac . 

Hewlett-Packard  Company . 

Hezacoa  laectrie  Co . 

HIrkok  Eteetrlcal  Instrumeat  Co. 


For  bullotin  giving  complete  specifications: 
write  Dept.  E-3 


SERVO  CORPORATION 
OF  AMERICA 

2020  J«richo  Turnpike,  New  Hyde  Park,  N.  Y. 
Fieldstone  7-2810 
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Want  mere  isfersMtiont  Um  post  cord  on  last  page. 


TEFLON 

INSULATED 

CHEMELEC 

COMPONENTS 


FLUOROCARBON 
PROOUCTS,  OlVISION 

CAMDEN  1,  HEW  iERSEY 


HUlbwrm  Bectronic  Pra4iiets . 

Hinde  *  Daach . 

Hopklaa  EnglaMrlar  C« . 

Howard  ladaatrlco,  Inc . 

HudMiB  Badio  4k  TeieTlaioa  Corp . 

Hndaon  Tool  4k  Dio  Compaajr,  lac . 

Hudooa  Wire  Co . 

Hochao  Boseareh  4k  Derolopaient  Labo- 

ratoriea  . IM,  Itft 

HoglMT  4k  FhUIlpo . 

Hreor  Compaar,  lae . 

Hytron  Kadio  4k  Bloctronieo  Co . 


Answer  to  VHF,  Ui 
MUrowave  Requir 


IndoctioB  Motora  Corp . 

Indoatrial  Condeaaar  Corp . 

Indaatrial  Hardwara  3ttg.  Co.,  lac . 

Inal-X  Coaipaap,  lae . 

iKHtltuta  of  Badio  Kaplarrrs . 

Inatraaiaot  Corp.  of  Amrrira . 

laalraaiaat  Bectroalca  Corp . 

InatraaiaBt  Bralatora  Co . 

InatroBBrat  Hporialtira.  lae . 

Inaullar  Corp.  of  .\aiartra . 

iBtaroatloaal  Basiaaas  Marhiara . 

Intrmatloaal  InsImairBta,  laa . 

latrmatioaal  Nickel  CoiBpaa.T,  lae . 

latcraatloaal  Paaip  4k  Machlae  Works.. 

Intrraatloaal  Badlaat  Corp . 

latrraattonal  BcetUkrr  Corp . 

Ippollto  4k  Co.,  lac.,  Jaoiea . 

Irvincton  Varnish  4k  lasalator  Co . 

Isolantitr  Mannfactnriaf  Corp . 

I-T-R  KcMlstfir  Dlrlsloa  of  the  I-T>E 
Clrralt  Breaker  Co . 


7-FIN  MINIATUtI  TMf  SOCKITS 


F-FIN  MINIATUtI  TUII  SOCKITS 


•  LOW  LOSS  FACTOR  —  Less  than  | 
0.0005. 

•  STABLE  DIELECTRIC  CONSTANT~2.0 
(60  cycles  to  30,000  megacycles). 

•  HIGH  SURFACE  RESISTIVITY— 3.5  x  i 

10“  ohms.  Won't  carbonize  under 
arcing  or  DC  plate. 

•  WIDE  SERVICE  TEMPERATURE  RANGE 

-110"  F  to +500“F.  i 

•  ZERO  WATER  ABSORPTION— ASTM  : 

Test.  j 

•  DURABLE  —  withstands  thermal  j 

and  mechanical  shock  and  vibra-  ! 
tion  in  assembly  and  service.  I 

•  CHEMICAUY  STABLE— Inert,  non-  I 
gassing,  immune  to  corrodveatmos-  j 
pheres,  fungi,  oils,  solvents. 

Write  for  Catalogr.  Miniature  Tube  J 

a _ n  _ •_  i-, _ 


Jaaiea  Vibrapowr  Company . 

dellur  ManafartartaiK  Corp.,  C.  O . 

Jenalapa  Badio  Mtg.  Co . 

•lohaa-MaaTllle  . 1 

JohnaoB  Company,  B.  F . 

Jonea  Dir.,  Howard  B.  Clach  Mtg.  Co 
Joy  MaBafactariap  Company . 


CKTSTAl  SOCKITS 


Kahle  RnslBaeriac  Company . 

Kalbfell  Laboratoriaa,  lae . 

Karp  Metal  Prodacta  Co.,  lae. . . . 

Kartroa . 

Kay  Beatric  Company . 

KeUon  Company,  M.  W . 1 

Kalian  Switchboard  4k  Knpply  Co. 

Kenyoa  Traaafar  Co..  lae . 

Kepao  Lahoratortea,  lae . 

Keater  Solder  Company . 

Ketay  ManofactarlnK  Carp . 

KenBel  4k  Baaar  Co . 

Kayatona  Prodacta  Company . 

Klaga  Beetroniea  Co.,  Ina . 

Kinney  MaanfactBrlnf  Co . 

Kirk  4k  Blam  Mtg.  Co . 

Knlchta  Company,  Jamaa . 

Kollsmaa  laatmmeat  Corporatlan 
Krohn-HIte  laatramaat  Campany 
Kalka  Bectfie  Mtg,  Co.,  laa . 


Sockets,  No.  SCM28;  9'pin  Connec¬ 
tors,  No.  CN409^M;  Crystal  Sodcets, 
Stei^^InsotaitMs,  No. 
lfe^;yssd>^^BDi|gh  Inedatocsand 


lAboratorlea  B.  Darraaax . 

Laboratory  for  Beetroniea,  laa. 
I.ambda  Elertroalcs  Corporation 

lampkla  Laboratorlea,  laa . 

lapp  lasalator  Company,  lae... 

larola  labfiratorlaa,  lae . 

lawn  Bectroalca  CompaBy..,. 

Lenkart  Blectrie  Salea  Co . 

Lewis  EnplBeerlnK  Co . 

Lewis  Sprlap  4k  Mtg.  Co . 
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UDd«  Air  ProdoeU  Co.,  A  IMt.  oC  Oaion 

CarMdo  M  Carbon  Corp . 

Lion  nwtonero,  Inc . 

UttolfaM.  Inc . 

Uttle,  Inc.,  Arthur  D . 

Lander  . . 


TERMINAL 

RE6ENERATIVE 

ELECTRONIC 

REPEATER 


EUetronietdIy  Reduces 
Btms  Distortion  to  a  liMHH 
Minimum  Pereentmge 
Modal  TT-d3  llloilTatod. 

Oosignod  to  nceapt  AO,  75  or  100  wpm 
Taloprinlor  tignnlt  with  up  lo  45%  mark 
or  opoca  blot  and  produce  o  corrosponding 
oignol  with  lou  than  5%  ditlortien. 

INFUT  KlYINOt 

A.  Tono— 500  to  1000  cpt  kvoi  -f  10  to 
—20  dbm. 

I.  Noutrol  O.C.  Input,  20  mo  to  60  mo, 

600  ohm*. 

C  Polar  D.C.  Input,  M  mo,  1200  ohmt. 

Polor  input  circuits  wili  not  provide 
distortion  if  tho  poior  input  signois 
hove  sloping  rise  and  decoyed  times. 

OUTPUTS 

Neutroi  output  relay  contacts,  optionot 
output  con  be  set  to  follow  steady  Input 
state,  (Normal)  or  con  be  mode  to  return 
always  to  mark  on  steady  state  inputs 
(AAork  hold). 

We  Are  Communication  5y«f enu  Specialists, 


MB  Hanafacturlnp  Ce.,  Inc .  **• 

MaemlUen  Compenr,  The .  *1* 

Mepnetren  Iniwrporetcd . 

Mepnecord  Inc . 

Mapnetlc  Ampliflen,  Inc . 

Mellorr  *  Ce.,  Inc.,  P.  B . 

Marconi  Inatmnicnt,  Ltd .  290 

Marten  Dcctrleal  Inetrament  Ce .  2 

Maryland  Blectrenle  Mfp.  Carp . 86» 

McOraw-HUI  Book  Ce . 249,  299,  Mli,  498 

McLaophlln,  J.  L.  A .  4*2 

Meoearementa  Corporation . ••• 

Mepco,  Inc . **•  •> 

Metal  TeztUe  Carp .  SI® 

Metals  •  Controls  Carp.,  Oeneral  Plate 

. .  •• 

Meyereord  Ce .  497 

Mica  Insnbster  Company .  *•* 

Micro.  A  Dtviston  of  MInneapolU-  Honey- 

well  BepnIator  Co . *»«.  419 

Midland  Mannfaetnrlnp  Co.,  Inc . 209 

Miles  Beprodneer  Co .  #00 

MUford  Blvet  •  Machine  Co. . . . SS« 

MUlen  Mfp.  Co.,  Inc.,  Janies .  SIS 

MUo  Badio  A  Electronics  Corp .  219 

Mllwankee  Transformer  Co .  499 

Mtnlatnre  Predslon  Bearinps  Inc .  198 

Minneapolls-Honeywell  BepnIator  Co., 

Indostrlal  Dlv .  *0J 

AeroDlT .  872 

Minnesota  Mlninp  A  Mfp.  Co. . .  .47,  220,  221 

Mttchell-Band  Insolation  Co.,  Inc . 887 

Moloney  Electric  Company .  171 

Motorola  Cammanleatlons  A  Electronics, 

Inc  .  200 

Mulrbend  A  Co.,  Ltd .  S 

Mollard  Overseas,  Ltd .  503 

Mnltl-Metal  Co . 482.  483 

Murphy  A  Miller,  Inc .  422 

M-W  Laboratories,  Inc .  428 

Myralez  Corporation  of  America. ..  .470,  471 


K>WIR: 

tuilt  in  power  supply,  operates  from  115 
or  230  volt  source,  50-60  cycles,  85  watts. 

DIMINSIONS: 

Rock  mounting  panel  8%  x  19  inches. 
Chassis  extends  10%  inches  behind 
panel.  Weight  —  26  lbs.  Equipment  is 
manufactured  lo  conform  with  JAN  Spec. 


Othmr  STILMA  Products; 


P  Direct  Rsodlno  rsrcafllose.  Slot  Maaturiss  Dii- 
tartlaa  Malar  (40-7S-100  wpm). 


e  Diptex  Racalvias  Kayar.  Dawbla  Iha  number 
ef  lalaprittler  msuofai  an  any  circuit  by  Tims 
Diritiom. 


e  Frsqueacy  ihifl  pockoso  unit  PKG.II-3/IIT  cam. 
bin#!  divsrtily  input,  racaivar,  cenvsrtar  — 
directly  drivss  talaprintar. 


STELMA 


NCORPORATED 


ISMMnwiiiwtiuuwiiiiiimiiiiitiia 

Manufacturers  of  Electronic  and  Communications  Equipment 

3t9  Ludlow  Stroot  •  Tolophono  4-7S61*2  •  Stamford,  Connocticut 


This  moehlno  was  buUI  lor  the  O.  I.  Navy  at  lohnsvIHe,  Peana.,  to  control  and  record 
a  7  day  program  of  varying  temperature,  humidity  and  altitude  coadiUoas  to  very 
close  teloranees.  The  ilrst  day's  program  Involves  temperature  oi  — t5*F.,  with  altitude 
oi  98,000  7L.  return  lo  sea  level  _ 

with  temperature  of  +281*7., 
humidity  98%,  reduce 
tempererture  +77*Fw  rise  to 
cmd  reduce 

Then  hold  +77*F.,  cmd  produce  K  L 

condensation  the  chamber 
oaee  each  hour  for  remain- 
the  hour  period.  The 
following  six  days  ewe  occupied 
the  day 
cycle,  automatically  con- 
Many  variatfoas  of  pro- 
gramiag  are  peeslble  and  it 
also  possible  to  operate 
eeaveatioaal  aoa-progrom  oea- 


N.  B.  K.  Mfg.  A  Englnpvrlnc  Co. 

National  Capacitor  Company . 

National  Company,  lac . 

National  Moldite  Co . 

National  Plastle  Products  Co.... 

National  Tel-Tronles  Corp . 

National  YolcanUed  Fibre  Co... 

Nee-Sn  Corp . 

Neutronle  Associates . 

New  Hampshire  Ball  Bearings, 

New  Hermes,  Inc . 

New  London  Instrument  Co . 

New  Boehello  Tool  Corp . 

New  York  Transformer  Co.,  Inc. 

Ney  Company,  J.  M . 

Norden  Laboratories  Corporation 

Norsld  Mfg.  Co.,  ine . 

North  American  Aviation,  Inc... 

Northern  Badio  Company . 

Nothelfer  Winding  Laboratories 


Maautacinsn  of: 

Lew  end  High  Tempereture  Ckombert  e  AlHfode, 
Numidily.  Exploslen  end  Wolk-ia  Cbamben  with  Vi- 
braliea  test  facUifiet 


Ohmite  Mfg,  Co . 

Olympic  Metal  Prodnets  Co.,  Ine 

Opad-Oreea  Company . 

Owen  Laboratories . 
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i*UMmaile  Badlo  Product*,  Ibc . SM 

PanuBout  Paper  Tube  Co . Sit 

PeaaorlTaaia  Teotlap  Laboratorjr . 4M 

Peata  Laboratories,  lac .  4S7 

Peraaac  Corp .  471 

Pesehel  Electroaloo,  lac . 470,  005 

Phalo  Plastics  Corporation .  4M 

Phaostroa  Compaajr . S8S 

Pbcips  Dodse  Copper  Products  Corn., 

Inca  Mannfacturlnp  Division . 28,  tO 

PhUllpo  *  Hiss  Co.,  tee .  410 

PhotoclrcuUs  Corporation .  t07 

Pickard  M  Boms,  Ine . tSO 

Plx  Manofacturlnp  Co.,  Inc .  4SS 

Plastic  Capacitors,  lac .  S4S 

Polarad  Electronics  Corporatloa . 44,  45 

PolyBMr  Corporation  of  PeansjlTanla. , .  280 
Poljrtorhnlc  Bosearch  B  Dorelopaient 
CoBpaajr.  lac .  170 

Popper  B  Sons,  lac .  445 

Potter  Instrameat  Compaajr,  Inc .  84t 

Power  Equipment  Companjr .  800 

PrecIslOB  Apparatus  Co.,  lac .  504 

PrecIsloB  Paper  Tube  Co . 418 

Precision  Reslster  Co .  470 

Premax  Products . 400 

Premier  Metal  Products  Co .  408 

Protrressire  Manufacturlnr  Co .  tOt 

Pjrramid  Electric  Company .  til 

Pyrofcrric  Co.,  lac .  850 

Iluallty  Products  Co .  505 


Radio  Corpomtion  of  America . . .  Back  Cover 


205 

Radio  Materials  Corpomtion .  78 

Radio  Receptor  Company,  Ine .  88 

Railway  Express  Apency,  Air  Express 

DIv . 227 

Ranland  Corporation .  51 

Raytheon  Manufacturlnp  Company. .  .88,  444 

R-B-M  Division,  Essex  Wire  Corp .  170 

Beeves  Holfman  Corporation .  852 

Beeves  Instrament  Corp .  455 

Remler  Company,  Ltd .  488 

Representatives  of  Electronic  Products 

Manufacturers,  Inc.,  The .  481 

Republic  Foil  B  Metal  MUIs,  Inc . 887 

Resistance  Products  Co .  t8 

Besistoflex  Corporation . 282 

Rex  Rheostat  Co .  505 

Reynold*  Metals  Company .  181 

Rhode  Island  Insulated  Wire  Co.,  Ine. . .  81 

Roan  well  Corpomtion . 488 

Rome  Cable  Corpomtion .  810 

Rnnxel  Cord  B  Wire  Co .  410 

Rutherford  Electronics  Co . 445 


Sanborn  Company .  805 

Sanpamo  Electrie  Company .  870 

Schmidt,  lac.,  Oeo.  T .  804 

Sehweber  Electronics .  400 

ScleatUlc  Electrie  Dir.  of  "S’*  Cormpated 

Qnsached  Gap  Co . 488 

Sclentlfle  Electronle  Laboratories,  las...  487 
Scintilla  Mapneto  Dir.,  Bend  lx  Arlatlea 

Corporatloa  .  888 

Secon  Metals  Corporation . 484 

Servo  Corporation  of  America . 508 

SerromechaalaaM,  lae .  854 

Shallcross  Maanfacturiap  Co . 48,  48 

Shleldlaps,  lac .  808 

SIpma  Instrament  lac .  848 

Sliraal  EaplBserlap  B  Mfp.  Co .  441 

Smackicr  B  Co.,  lae.,  A.  V .  400 

Sorensen  B  Company,  lae .  18 

Speelalty  Battery  Company . 410 

Spencer -Kennedy  Laboratories,  lae . 881 


"  ANNOTJITCES 

Grand  Opening  New  York’s 
Largest  Electronic  Center 
650  Sixth  Avenue^  c«.  m ». 


it  Central  location  for  oil  Motropelitan  Now 
Yorlt,  Now  Jorsoy  and  Connecticut 
it  Over  20,000  «q.  ft.  of  ttroot  lovol  space  to 
sorve  you  mere  efficiently 
it  larger  and  more  complete  stock*  of  JAN 
and  industrial  components,  plus  latest  testing 
equipment 

it  Greatly  enlarged  switchboard  to  speed  yeui 
calls 

it  Increased  competent  personnel  to  serve  you 
it  Complete  expediting  stall  to  locate  all  hard- 
to-get  items 

it  Three  spanking  new  audio  studies 
it  Over  1M  ft.  of  service  counters 

Write  for  FREE  Parts  Catalogue 


a'**'""'*! 

I* 


VECTORLYZER 

:pt  to  500  me.  0.06  VOLT  FULL-SCALE  SENSITIVITY 

BUse  It  To  Measure: 

(1)  Vector  sum  or  dliferoace  of  two  Toltages. 

(2)  Phase  angle  between  two  voltages. 

(3)  Imaginary  and  real  components  of  on  unknown  volt¬ 
age  In  terms  of  a  reference  voltage. 

(4)  Voltage  across  two  points  which  ore  both  above  ax. 
ground  potential. 

(5)  Magnitude  and  phase  angle  of  an  unknown  imped- 
once. 

-$445.00  SPECIFICATIONS 

FHEQUENCY  RANGE: 

8  MS  t*  2  as  thrsuih  easst  Mn4ls(  essts.  28  k*  te  SM  as  thrsueli  srsbt. 

INPUT  IMPEDANCES: 

Prsbs — 2.5  suf  sksstsS  by  IW.0S8  sha*.  ssaxlsl  arrasessMsI*  ter 
astehlnt  lew  la*s<snM  ssMst  ere  evallabl*  tn4  will  b*  terxIshsS 

BlnSIns  Vm!*— is  set  sbsattd  by  sse  SMfSha. 

VOLTAGE  RANGE: 

BlnSInt  P**t>-«.M,  O.S,  8.  80.  8x4  800  vsits  fell  teal*. 

Prsbs— 0.8,  8,  8x4  80  vstts  tsil  seal*. 

PHASE  ANGLE  RANGE: 

8-180,  ax4  I80-M0  Osersst,  raxem  with  bsttsr  axtslar  ssasitivlty  tax 
bt  sbtaIxsO  thrssth  yaxtl  a41s>ta*xt. 

ACCURACY: 

±2%  thrsseb  *a**l  MaOIx*  essts.  Xl  4b  thrsusb  srsb*  far  ybas*  asst* 
asassrsasxts. 

POWER  SUPPLY: 

III  vstts  ra*  Xlt%.  10-80  cytiss,  80  watts. 


CONTINUOUSLY  VARIABLE 

DELAY  LINES 

MINIATURE  TYPE  506 


TIME  DELAY;  Csattxssasly  vtrlaM*  trea  0  t*  8.28  ss- 
IMPEDANCE:  180  sbas 
PRICE:  $80.80 

TYPE  302 

Time  DELAY:  Csstlxasuity  varlsM*  frsa  0  t*  0.0  as. 

IMPEDANCE:  808  abas 

PRICE:  lotAO  WRITE  FOR  DAI 
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-ipammuiKm- 

5ERIE5  BS-SOOA 

High  Sensitivity— Wide  Range 

5 "  OSCILLOSCOPE 

with  PUSH-PULL 
VERTICAL  and  HORIZONTAL 
AMPLIFIERS 


20  MV.  per  inch  “V”  Sensitivity 
150  MV  per  inch  “H"  Sensitivity 


MPORTANT  FEATURES  | 

it  mck  SaMlthrlty,  EitnM  Him,  Hsk-HII,  Valtaga  ; 
HfaMH  VMDcal  AapUHr  - 10  cycin  to  1  MC 
rotpooM.  Input  2  moc*'  22  mnifd. 
it  rraqMMy  CwipoMotod  “T’  Inpat  Stop  AttoMntor. 
it  VWtiial  ftmo  Hwfilni  Switch. 
it  UtMdcd  Hh*.  iUCh  iMWitIvlty,  HsbMI  Mrl- 
natal  hapnHf  -  10  cycltc  to  1  MC  rosponM  at 
fall  gain.  Input  Vt  mag.  and  20  nmifd. 

Uaaar  Maltl-vibratar  Swaap  CIrcalt  - 10  eyclat  to  ' 
M  KC  phia  llna  and  aitarnal  swaap. 
it  44np  tyaah.  Balaatlao  -  Intamal  Posltlua,  Intanal 
Nagativa,  Estarnal  and  Lina. 
it  "r*  His  Madalatian  tannlnal  for  blaaklng,  ate. 
i  latarnal,  Phasahla.  iP  cycio  Haai  Plaahlag. 

^  Swoop  Phniag  Caatrol.  Wida-anglo  brldgo  circalt. 
it  Slract  N  aad  V  Plats  Csaasetloasi  all  4  platas. 
it  tadio  Mooltartag  Phan  Jacks, 
tb  Mfb  lalaasity  CS  Pattaras  through  use  of  adaoaata 
high  voltage  power  supply  with  2X2  ractlhar. 
it  Tata  Caaiplaaiaat  aad  Circalt  -  IC4  ‘*V"  cathode 
followar.  SCSe  “V”  amplifier.  SU  "V”  phase  la- 
vartar.  ^sh-Pull  SAUS’s  “V"  CR  driver.  7N7  "M" 
amplifier  and  phase  Inverter.  Push-Pull  gAUfi's  "H* 

CR  driver.  7N7  swaap  oscillator.  5Y3  and  2X2  roc 
tifiors.  VR-190  voltage  regulator.  SCPI/A  CR  Take, 
yy  7  Poor-Way  Lab.  Tyao  lapat  TormiMis  -  Taka 
bansM  plugs,  phone  tips,  bare  wire  or  spade  lugs- 
it  Light  Shield  and  Mask  removable  and  rotatable. 
it  Eitra  Neavy-Oaty  Caastractlaa  and  components  ts 
assure  ''Precision”  performance. 
it  Noavy  Saags,  Aoadind,  No-ilaro,  Alamlaam  PomL 
it  PaNy  Uoansad  under  W.C.  Co.  p^ts. 


*  U  iMTied.  black  rlppla.  haary  saasa  ttaal 
eaaa.  BlM  SH”  i  UH**  s  IS”.  ComplaU  wtth 
lIsM  abiald.  callbratln  awak  aad  tnatracUan 

•anaal . IMT  PRICE  ftiSJS 

eiU  '•pRBCISfON"  r 

miimitv  end  avoilabla  el  laadlau  radio  aeulpaiaar 
diMribvrora. 


Precision  Apparatus  Co.,  Inc. 

■  92  31  hO*«C(  HAROINC  BLdO  * 

.i  umhurst  10,  N  y 


Want  mere  iofermatleaP  Use  pest  card  an  last  page. 


Hperry  Uyroacopa  Co .  !S1 

hprowue  Kleetrle  Cowipaui}' . 0,  SOI 

M.  Boate  Paper  Conpony .  t71 

Ataekpole  Carboa  Co .  SSS 

fUaU.  iBc.,  Michael .  44S 

Htaadard  Cablaet  Compaay .  174 

'  Mtaadard  Pteso  Co .  40S 

fUaadard  ‘rraaefanaer  Corp .  t04 

tMar  Expansion  Prodoeta  Co .  487 

Mate  Labs,  Ins .  400 

Haver  Company,  Inc .  477 

fWelaMi,  lac .  SOX 

Htcrilnar  Bnalncerina  Company,  Inr . S80 

bterllna  Transformer  Corp... .  441 

StcTcns-.kmold  Incorporated . 48S 

Hevens  Manutaetniing  Co.,  Inc .  444 

Stoddart  Aircraft  Badlo  Co .  XS4 

Hone  Paper  Tube  Compaay,  Inr .  SO 

Hrutbera-Diinn,  Inc .  SS4 

Hnrtevaat  Co.,  P.  A .  SOS 

San  Badlo  B  Electronics  Co.,  Inc .  SOS 

Hiperior  Electric  Co .  4S 

Soperlor  Tube  Co .  370 

Soprenant  Mfp.  Co .  313 

Swltchcraft,  Inc . 412 

Bylvaala  Electric  Prodacta,  Inc . 7,  84S 


Tech  Laboratories,  Inc .  SXX 

Technical  Service  Corporation .  447 

Technitrol  Englneerlns  Company . 400 

Technolocy  Instrament  Corp . 401,  408 

Tektronix,  Inc .  384 

Td-Instniment  Co.,  lac .  3tX 

Telechrome  Incorporated . 48S 

Telechron  Dept.  General  Electric  Co....  318 

Teletronica  Laboratory,  Inc . 370,  SOS 

Telewave  Laboratories,  Ine .  447 

Tenney  Enpineerinw,  Incorporated .  304 

TenaoUte  Insnlated  Wire  Co . 401 

Terpealns  Compaay,  L.  H .  340 

Texas  Instrameats,  Ine . 30.% 

Thomas  B  Smw,  WUliam .  474 

Thor  Ceramics,  Inc .  304 

Tinker  B  Kasor .  SOI 

Tinnennaa  Prodacta.  Ine .  -00 

TiteBex,  Inc .  70 

Tobe  Dentschaaaan  Corporation . 804,  805 

Trad  Tdevisloa  Corp .  38X 

Transformer  Metal  Prodaets  Corp . 40t 

Transformers,  Ine .  47 

Traaaieoll  Corporattaa .  40S 

Tranattron  Eleetroaie  Corp .  400 

Trnasradio,  Ltd .  300 

Treooo  . . . . .  488 

Triad  Transformer  Mfg.  Co .  . 848 

Triidett  Electrleal  Instrament  Co . 181 

Tnnc-8al  Electric,  lac .  347 


i  Cclalte  Co.,  The .  180 

I  Unloa  Carbide  B  Carbon  Corp.,  Unde  Air 

Prodaeto  Div .  SOI 

I  United  Catalog  Pablishera  lac . 470 

I  United  Condenser  Corp .  4XS 

.  United  Maaafactaring  B  Service  Com¬ 
paay  .  48S 

United  Hates  Gasket  Compaay . 041 

United  Hates  Plywood  Corp .  83 

United  Hates  Testing  Compaay,  Ine....  848 

United  Transformer  Co . Second  Cover 

Universal  Aviation  Bqalpment,  Ine . 400 

Univeraal  Maaafactaring  Company.  Inc. .  301 
I  Universal  Winding  Company .  817 

I  Tacoam-Electronic  Engineering  Co . 401 

'  VarSex  Sales  Co.,  Inc .  174 

Varian  Amociatee. . . . .  840 


Voetrea,  lac . • .  448 

Veeder-Boot.  Inc . 1 . 310 

Vlchere  Electric  Division .  804 

VIetoreea  laatmment  Co .  314 

VIetery  Engineering  Corp .  t78 

Tolkert  Metal  Hampinga,  lae.,  John....  803 


Waldes  Kohlnoor,  Inc .  301 

WaU  Mannfactaring  Co .  844 

Walter  Co.,  lae.,  8 .  481 

Ward  Leonard  Electric  Co . 84,  87 

Warren  Wire  Company . 445 

Waterman  Products  Co.,  Inc . 04,  05 

Waveforms,  Inc .  407 

Weekesser  Compaay .  488 

Welch  Scientific  Company,  W.  M . 4X7 

Western  Coll  Prodnets  Co .  407 

Western  Gold  B  Platinum  Works . 440 

Westfield  Metal  Products  Co.,  Inc . 40X 

Westlnghouse  Electric  Corp.... 880,  8X1,  441 

Weston  Electrical  Instrument  Corp .  830 

Wheeler  Insnlated  Wire  Co.,  Inc . X44 

White  Dental  Mfg.  Co.,  S.  S _ 308.  300,  440 

Wititehead  Stamping  Company . 400 

Wiley  B  Sons,  Inc.,  John .  437 

WUIlams  B  Co..  C.  K .  389 

Winchester  Electronics,  Inc .  174 

Workshop  Associates  DIv..  Gabriel  Com¬ 
paay  .  30X 

Wright-Hepp  Assoelates,  Inc .  400 


Xcelite,  Incorporated 


500 


Kophar  Mills,  Inc 


488 


PROFESSIONAL  SERVICES .  506 


SEARCHLIGHT  SECTION 
(Classifitd  Advtrtising) 

'  H.  E.  HILTY,  Mgr. 

SEARCHLIGHT  ADVERTISERS  INDEX 

554,  555 


ThU  iadsx  ysblltlMd  ti  a  MnysaissM  ts  the 
rsaUsrs.  Evwy  ears  It  takss  ts  naks  It  ssearats,  but 
ELECTRONICS  SMUsist  ns  rssssntibillty  tsr  srrsrt 
w  sniltilsnt. 
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Atoreb,  1953  —  ELECTRONICS 


GREATLY  EXPANDED  PRODUCTION  FACILITIES  ENAILE  DAVEN  TO 
MAKE  DELIVERY  FROM  STOCK  ON  A  LARGE  NUMRER  OF  STANDARD 
ATTENUATOR  TYPES. 


DAVEN  Radio  Frequency  Attenuators,  by  combining 
proper  units  in  series,  are  available  with  losses  up 
to  120  DB  in  two  DB  Steps  or  100  DB  in  one  DB 
Steps.  They  have  a  zero  insertion  loss  and  a  frequency 
range  from  DC  to  225  MC. 


Standard  impedances  are  50  and  73  ohms,  with 
special  impedances  available  on  request.  Resistor  ac* 
curacy  is  within  ±  2%  at  DC.  An  unbalanced  circuit 
is  used  which  provides  constant  input  and  output 
impedance.  The  units  are  supplied  with  eitner 
UG-58/U*  or  UG-185/U**  receptacles. 


In  addition  to  Davon  boing  tho  loodor  in  audio 
attonuators,  they  havo  achiovod  oquai  promi> 
none*  in  tho  production  of  RF  units.  A  partial 
listing  of  some  typos  is  givon  bolow. 


6U0-[l^ 

AUeMuxiticm  neiumAz 


Because  / 

makes  the  most 
complete,  the  most 
accurate  line  of 
ATTENUATORS 
in  the  world! 


These  units  are  now  being  used  in  equip¬ 
ment  manufactured  for  the  Army,  Navy 
and  Air  Force. 


1.2, 3,4DB 


rOFAL  STANDARD 

DB  IMPfDANGtS 


10  50/50n  and  73/730 


70  50/50n  and  73/730 


RFA 

& 

RFB 

542 

RFA 

& 

RF6 

543 

RFA 

& 

RFB 

550 

RFA 

& 

RFB 

551 

RFA 

& 

RFB 

552 

10, 10, 20,  20, 20  DB 


50/50n  and  73/73(1 


50/50n  and  73/73(1 


50/50(1  and  73/730 


Segued  550-K^  HUm44aioA. 


Why  is  one 


Reflection-Free? 


The  picture  tube  faceplate  on  the 
right  is  free  from  annoying  room  re¬ 
flections  because  its  outer  surface  is 
lightly  frosted.  In  this  way,  RCA 
metal-shell  picture  tubes  give  you  an 
important  sales  feature— reflection- 
free  faceplates. 

Remember:  RCA  metal-shell  pic- 
tiure  tubes  with  their  frosted  face¬ 
plates  not  only  suppress  bothersome 
room  reflections  but  preserve  sharp, 
graphic  picture  quality  over  their  en¬ 
tire  faceplate  area. 

Why  not  make  RCA  frosted 


faceplate  picture  tubes  an  important 
feature  of  your  1953  TV  set  design. 
Take  advantage  of  the  extra  con¬ 
sumer  appeal . . .  give  your  merchan¬ 
dising  program  new  sales  power. 

For  technical  data  or  design  help, 
write  RCA,  Commercial  Engineering, 
Section  42  CR.  Or  simply  call  your 
nearest  RCA  Field  Office: 

(EAST)  Hnmboldt  5^900,  415  S.  5th  St, 
HarriiM,  N.  J. 

(MIDWEST)  Whitehall  4-S900, 589  E.  IlUaob  St, 
Chicago,  IlL 

(WEST)  Madiioo  9-3671,  430  S.  Sa«  Pedro  St. 
Loi  Aogelei,  CaL 


RCA  M«tatSh«ll  KiiMscopM 


RCA-21AM 

(naagMtic* 
focot  t)rpe) 


RCA-S1MP4 

(clecboitatie- 
(ocva  type) 


All  RCA  meUl-thell  kincaeopM 
feature  faceplatet  which  rappren 
aauoying  room  relectioiu. 


RADIO  CORPORATION  Of  AMMRICA 


Ki*€Tmom  rmmtt 


